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O n e  o f  th e  m a jo r  N IO SH  m a n d a te s  o f  th e  O ccu p a t io n a l  S a fe t y  and  Health A c t  o f  1 9 7 0  is a spec if ic  
ch arge  in S e c t io n  2 1 (a )  “ t o  c o n d u c t  d irectly  or by  gran ts  or  c o n t r a c t s  e d u cat io n a l  p ro g ra m s  to  
pro v id e  an a d e q u a te  su p p ly  o f  q u a li f ied  personn el to  carry  o u t  the  p u rp o se s  o f  th e  Act .  . . . "  T he  
e d u c a t io n  an d  tra in ing  p ro g ra m s  o f  the  Inst itu te  m u st  be  designed  and carried  o u t  t o  fulfill  the 
o c c u p a t io n a l  s a f e ty  and  health  m a n p o w e r  req u irem en ts  o f  the  nation  in p ro te c t in g  the health and 
s a fe ty  o f  every  A m er ican  w ork er .
T h e  N a t io n w id e  S u rv e y  o f  th e  O c c u p a t io n a l  S a fe t y  and H ealth W o rk fo rce  w as  des igned  to  prov ide  
in fo rm a t io n  fo r  a s s e s sm e n t  and  g u id a n ce  t o  e d u ca t io n a l  in st itu tions ,  individuals  in terested  in 
careers  in o c c u p a t io n a l  s a fe ty  and  health ,  gov ern m en ta l  agencies,  fo u n d a t io n s  — in sh o r t  a n y o n e  
with  an in terest  in m a n p o w e r  n eeds  an d  d e v e lo p m e n t  in this fie ld . In particular ,  the N ational  Insti­
tu te  f o r  O c c u p a t io n a l  S a fe t y  and  H ealth will u se  th is  survey , and  fu tu re  u p d a te s  o f  it, a s  a p ro g ra m ­
m in g  an d  ev a lu a t ive  to o l  in o r d e r  to  ra t io n a lly  plan an d  m a n a g e  th e  m a n p o w e r  d e v e lo p m e n t  su p p o r t  
ac t iv it ie s  t o  m e e t  th e  n eed s  fo r  an  e f fec t iv e ,  b a lan ced  and  respon sive  national p rogram .
T h e  sc ien ce  or, p e rh a p s  m o re  p ro p e r ly ,  art  o f  m a n p o w e r  fo reca s t in g  is, a t  best,  in ex ac t  in th a t  
th ere  a re  m a n y  in d e p e n d e n t  var iab le s  th a t  in f luen ce  the  n e e d /d e m a n d  fo r  certa in  skill categor ie s .  
F o r  e x a m p le ,  the  d e m a n d s  fo r  n ew  p ersonn el  in the  o c c u p a t io n a l  s a fe ty  and health d isc ip l in es  m ay  
b e  su b je c t  to  s ign if ica n t  c h an ge  d e p e n d in g  u p on  th e  d e v e lo p m e n t  and p ro m u lg a t io n  o f  s ta n d a rd s  
fo r  e x p o s u r e  limits, im p le m e n ta t io n  o f  regu lat ion s  a t  the  s ta te  and  federal levels fo r  m edical  and 
en v iro n m en ta l  m o n ito r in g  and  re c o rd k e e p in g  req u irem en ts ,  e tc . T h e  level o f  in spection  and  c o m p l i ­
an ce  e n fo r c e m e n t  o f  w o rk p la c e  health and sa fe ty  s ta n d a rd s  will a l so  be an ob v io u s  in fluence. 
T h e se  levels are  s u b je c t  t o  a g re a t  deal o f  var iab il i ty  d ep e n d in g  u p o n  polit ical,  so c io -e c o n o m ic ,  and  
tech n o lo g ica l  fe a s ib i l i ty  f a c to r s  w hich  in turn  are  d i f f i c u lt  t o  predict .
S u p p o r t  fo r  tra in ing  an d  e d u c a t io n  will be d irec ted  in such a w a y  as t o  p rov id e  the  co v erage  and  
f le x ib i l i ty  to  a p p ro a c h  an o p t im u m  p ro gram  to  m e e t  o c c u p a t io n a l  s a fe ty  and health m a n p o w e r  
needs.  C arefu l  review and  ev a lu a t io n  o f  th e  in form ation  p ro v id e d  in this  survey, c o n d i t io n e d  by  
c o n t in u in g  ev a lu a t io n  o f  the  c h an g in g  fo rc e s  over tim e, sh ou ld  p ro v id e  the m ean s  t o  d o  this. T h e  
N IO S H  O c c u p a t io n a l  S a f e t y  and  H ealth E d u c a t io n a l  R e so u rc e  C en ter  grant p rogram , in c o n ju n c ­
t io n  with  th e  individual tra in in g  p r o je c t  g ran t  p ro g ram , p ro v id e s  an a p p ro p r ia te  m echan ism .
We are  p lea sed  t o  p rov id e  th is  r e p o r t  and  h o p e  it will be a v a lu ab le  so u rce  o f  d a ta  and usefu l fo r  
p lan n in g  p u r p o s e s  fo r  th o se  w h o ,  l ike N IO S H , are  sp ec if ica l ly  c o n cern ed  with o c c u p a t io n a l  s a fe ty  
an d  health  m an p o w er .
n o t  e s t im ate d .  A  re p o rt  b y  the  B ureau  o f  the  C en su s  ( "C h a ra c te r i s t ic s  o f  Persons in 
E n gineering  and S c ien t i f ic  O c c u p a t io n s :  1 9 7 2  T ech n ica l  Paper l\!o. 3 3 ,  U .S .  G .P.O., 
W ash., D .C .,  1 9 7 4 " )  s t a t e d  th at  sc ien t is t s  and  en g in eers  ch ange  o c c u p a t io n s  in very sig­
n i f ic an t  n u m bers .  F o r  e x a m p le :
2 3 .3 %  o f  U .S .  engineers  ch an ged  o c c u p a t io n  s.
2 4 .4 %  o f  U .S .  life sc ien tis ts  ch an g ed  o c c u p a t io n s .
2 9 .7 %  o f  U .S .  ph ysica l  sc ien tis ts  ch an ged  o c c u p a t io n s .
1 3 .4%  o f  U .S. en v iron m en ta l  sc ien tis ts  ch an ged  o c c u p a t io n s .
R a te s  fo r  o c c u p a t io n a l  sa fe ty  and  health  personn el were not d e term in ed  spec if ica lly  in 
th e  ab o v e  survey. H owever, th ey  are p ro b a b ly  s im ilar  to  th o se  m en tio n ed .  T h ere fore ,  
th e  fo re c a s t s  o f  to ta l  e m p lo y m e n t  and new  hires are n o  d o u b t  conservative .
4 .  All know n e d u ca t io n a l  in st itu t ion s  o f fe r in g  sa fe ty  and  health p ro g ra m s  were surveyed  to  
ascerta in  th e  fo r e c a s t  su p p ly  o f  o c c u p a t io n a l  s a fe ty  and  health g ra d u a te s ;  how ever,  
th e  d a ta  m a y  be  b iased  u p w ard  since  th ey  are b a sed  on w h at  e d u c a to r s  th ink  will happ en  
in th e  fu ture .  In the  a b se n c e  o f  an  a c c re d ita t io n  p ro c e s s  fo r  m o s t  o c c u p a t io n a l  sa fe ty  and 
health  ed u c a t io n a l  p ro gram s ,  the  q u a li ty  o f  th e  fo r e c a s te d  su p p ly  o f  fu tu re  g rad u a te s  has 
n o t  and  c a n n o t  be ad d re s se d  in this survey . If an a cc red ita t io n  p ro c e s s  w ere  estab lished , 
it is c o n ce iv ab le  th a t  m an y  p ro gram  d ire c to r s  w o u ld  fo re g o  e x p a n s io n  and  rea l locate  
re so u rce s  t o  th e  u p grad in g  o f  their  ex is t in g  p ro gram s .
5. T w o  a ltern ativ e  fu tu re  se ts  o f  a s su m p t io n s  (see be low ) w ere  used  fo r  th e  fo reca s t s .  S ign if­
icant sh i f t s  in fu tu re  O S H A  req u ire m e n ts  co u ld ,  how ever, have a d rast ic  e f f e c t  on the 
annual  fo r e c a s t  o f  d e m a n d s  fo r  new  hires.
With th e se  c av ea ts  in m in d ,  th e  principa l  results  o f  th e  s tu d y  were :
T h e  e s t im a te d  1 9 7 7  o c c u p a t io n a l  s a fe ty  and health  w ork  fo rce ,  derived by ap p ly in g  the  
su rvey -d eterm in ed  o c c u p a t io n a l  sa fe ty  and health  e m p lo y m e n t  c o e f f ic ie n ts  t o  national 
w o rk  fo rc e  e s t im ate s ,  co n ta in s  8 4 , 8 5 0  o c c u p a t io n a l  safe ty - and health-related  e m p lo y e e s  
(i.e.,  person n el  w h o  sp en d  m o re  than  50%  o f  their  t im e  in o ccu p a t io n a l  safe ty- and 
health-rela ted  activ it ies) .  T h e  c h arac te r is t ic s  o f  th e  w ork  fo rc e  include:
•  a b im o da l  age  d is tr ib u t io n ,  with m o d e s  a t  the  3 0  to  3 4  age c o h o r t  and  the 5 0  to  
5 4  age  c o h o r t ;
•  an average o f  14 .7  y e a r s  o f  e d u c a t io n  fo r  each  m e m b e r ;  and
•  an average e x p e r ie n ce  o f  6 .8  y ear s  on  th e  p re sen t  job.
E m p lo y e r s  p ar t ic ip a t in g  in the survey w ere  a lso  req u ested  to  in dicate  w h at  their m in­
im u m  req u irem en ts  fo r  new hires w o u ld  be. T h e ir  r e sp o n se s  indicate  th at :
•  8 0  p e rc e n t  o f  th e  new  en tra n ts  will be req u ired  to  have a t  least so m e  co llege ;
•  an average  o f  3 .9  y e a r s  o f  e x p e r ie n ce  is e x p e c t e d ;
•  less than  13 p e rc e n t  o f  the  e m p lo y e r s  w o u ld  require  so m e  fo rm  o f  o ccu p a t io n a l  
safe ty- and  health-rela ted  c e r t i f ic a t io n ;  and
•  th e  av erage  sa lary  fo r  such a new hire w o u ld  be $ 1 3 , 5 0 0  p er  an n um .
v
EXEC U TIVE SUM M ARY
T h is  s tu d y  w as  fu n d e d  b y  the  N ational  In st itu te  fo r  O c c u p a t io n a l  S a fe t y  and H ealth (N IO SH )  in 
re sp o n se  to  diverse e s t im a te s  o f  p o ten t ia l  m a n p o w e r  sh o r ta g e s  in the  o c c u p a t io n a l  s a fe ty  and 
health  f ie ld .  N IO SH , ch arged  with  the  re sp o n s ib i l i ty  o f  assuring a su f f ic ie n t  o c c u p a t io n a l  s a fe ty  and 
health labor  fo rc e  to  im p le m e n t  the  O c c u p a t io n a l  S a fe t y  and H ealth A c t  o f  1 9 7 0 ,  u n d e r to o k  a 
fe a s ib i l i ty  s tu d y  in 1 9 7 4  t o  d e te rm in e  w h eth er  a nat ion w ide  survey  c o u ld  ac c u ra te ly  d escr ib e  the 
ex is t in g  o c c u p a t io n a l  sa fe ty  an d  health  w o rk  fo rc e  an d  to  dev e lo p  a m a n p o w e r  fo re c a s t in g  m ode l  
c a p a b le  o f  e s t im at in g  fu tu re  o c c u p a t io n a l  s a fe ty  and health w o rk  fo rc e  req u irem en ts .  T h e  goal o f  
th e  s tu d y  rep orted  here w as  t o  p rovide  N IO S H , o th e r  federal  agencies,  e d u ca t io n a l  in st itu tions ,  
p rivate  in dustry ,  an d  in d iv idua ls  in terested  in entering  the o c c u p a t io n a l  s a fe ty  and  health  f ie ld  with 
an a s se s sm e n t  o f  th e  d e m a n d  fo r  ad d it io n a l  tra ined  em p lo y e e s .
T h is  re p o r t  p re sen ts  the  resu lts  o f  the  Nationwide Survey of the Occupational Safety and Health 
Work Force, which w as  u n d e r ta k e n  in 1 9 7 7 .  T h e  survey  fo c u se d  on  f i rm s  an d  o rg a n iz a t io n s  e m p lo y ­
ing m o re  than  1 0 0  w o rk e r s  w ith in  all n o n agricu ltura l  S ta n d a rd  Industrial  C la s s i f ic a t io n s  includinq 
s ta te ,  local,  and  federal agencies .  A lm o s t  3 , 3 0 0  re sp o n d in g  un its ,  representing  8  p e rc e n t  o f  the 
targe ted  w age  and  sa lary  w o rk  fo rce ,  c o m p le te d  the  survey  in strum en ts .  In feren ces  f ro m  th e  survey  
resu lts  w ere  m ad e  and u sed  to  e s t im a te  the  cu rren t  n u m b er  o f  o c c u p a t io n a l  s a fe ty  and  health  em ­
p lo y e e s  in all se c to r s  o f  the  e c o n o m y ,  t o  fo r e c a s t  fu tu re  d e m a n d  o f  o c c u p a t io n a l  s a fe ty  and  health 
personn el,  t o  in dicate  the  ch arac te r i s t ic s  o f  o c c u p a t io n a l  s a fe ty  and  health jo b  roles, to  generate  
d e m o g ra p h ic  p ro f i le s  o f  o c c u p a t io n a l  s a fe ty  and health e m p lo y e e s ,  and  t o  descr ibe  th e  o rga n iz a­
tional  se t t in g  o f  their w o rk  p laces .  In ad d it io n ,  a se p ara te  survey  o f  all kn o w n  e d u c a t io n a l  in st itu ­
t io n s  o f fe r in g  o c c u p a t io n a l  safe ty- and  health-rela ted  d eg ree s  w as  u n d ertak e n  to  ascerta in  the e x i s t ­
ing, an d  fo r e c a s t  the  su p p ly  o f ,  o c c u p a t io n a l  sa fe ty  and  health personnel.  T h ese  d a ta  w ere  then 
c o m p a r e d  with  the  ann ual  d e m a n d  d ata .
B a se d  on  th e  m ag n itu d e  an d  var ian ce  o f  the s a m p le  resp on ses ,  the  e x is t in g  o c c u p a t io n a l  s a fe ty  and  
health w o rk  fo rc e  is e s t im a te d  t o  c o n ta in  be tw een  7 9 , 2 5 0  and 9 0 , 4 4 0  e m p lo y e e s  a t  a 9 5  p ercen t  
c o n f id e n c e  level. (A se p a ra te  T ech n ica l  A p p e n d ix  av ailab le  f ro m  N atio n a l  T ech n ica l  In fo rm at io n  
Serv ice  d iscu sse s  in detail the  su rvey  m e th o d o lo g y ,  d a ta  re liability , e s t im at io n s ,  and  jo b  c la s s i f ica­
t io n  fo re c a s t in g  m e th o d o lo g ie s .)  In reviewing the  e s t im a te s  and  fo re ca s t s ,  the  fo l lo w in g  cav ea ts  
m u s t  be co n s id e re d  in an y  a p p l ic a t io n  o f  th is  report :
1. T h e  survey  e x p e r ie n ce d  a 5 0  p ercen t  re sp o n se  rate  th a t  m a y  have b iased  th e  e s t im ate s  
u p w ard ,  in th a t  f i rm s  w i th o u t  s ign if ica n t  sa fe ty  and  health e m p lo y e e s  w ere  po ss ib ly  
less inclined to .rep ly .
2. O rg an iz a t io n s  co n ta in in g  few er  than  1 0 0  e m p lo y e e s  w ere  o m it te d ,  and  th e re fo re  sa fe ty  
and  health co n su l t in g  f irm s, c linics, and labs w ith  o c c u p a t io n a l  s a fe ty  and health p ro ­
fe s s io n a ls  w ere  n o t  included . T h is  w o u ld  tend  t o  b ias  the  e s t im a te s  d o w n w a rd .
3. A lth o u g h  at t r it ion  d u e  to  death ,  d isab il ity ,  an d  re t irem en t  w as  tak e n  in to  acco u n t ,  the 
n u m b e r  o f  o c c u p a t io n a l  s a fe ty  and  health e m p lo y e e s  w h o  will e ither be  p r o m o te d  into 
m a n a g e m e n t  and  o u t  o f  the  s a fe ty  and  health  f ie ld  or  w h o  will ch an ge  career  p a th s  w as
F o r e c a s t s  o f  th e  o c c u p a t io n a l  s a fe ty  and health  w ork force w ere  m ad e  fo r  the  y ears  1 9 3 0 ,  
1 9 8 5 ,  and  1 9 9 0  by  ap p ly in g  o c c u p a t io n a l  s a fe ty  and health e m p lo y m e n t  incidence  c o e f f i ­
c ien ts  to  B u reau  o f  L a b o r  S t a t i s t ic s  e m p lo y m e n t  fo reca sts .  T w o  a lte rn ativ e  se ts  o f  a s su m p t io n s  
co n ce rn in g  th e  fu tu re  w ere  d ev e lo p ed .  T h e  initial set, te rm ed  " s t a t u s  q u o , "  w as b a sed  on the 
a s s u m p t io n  th a t  the  ex is t in g  incidence  c o e f f i c ie n t s  w ou ld  rem ain  u n ch an g ed  th ro u g h o u t  the 
fo r e c a s t  p er io d .  Using this fo re c a s t ,  the  e s t im ated  n u m b er  o f  o c c u p a t io n a l  safety- and  health- 
re lated  e m p lo y e e s  in 1 9 8 0  w ou ld  be 9 4 ,2 3 0 ,  increasing to  9 9 , 7 2 0  by  1 9 8 5 ,  and reaching a 
level o f  104 ,  3 6 0  b y  199C.
A se c o n d  se t  o f  a lternative  a s su m p t io n s ,  te rm ed  " a c c e le ra te d  g r o w t h ,"  was b a sed  on so m e  
su b jec t iv e  a s su m p t io n s ,  su gges ted  b y  th e  s tu d y 's  T ech n ica l  A dv iso ry  C o m m it te e ,  con cern in g  
th e  im p a c t  o f  e x is t in g  and p r o p o se d  regu la to ry  e f fo r t s  on the  d e m a n d  fo r  o c c u p a t io n a l  s a fe ty  
an d  health p ersonn el.  U n der  th is  se t  o f  a s su m p tio n s ,  the to ta l  o c c u p a t io n a l  s a fe ty  an d  health 
w o rk  fo rc e  is f o r e c a s t  t o  reach 1 0 4 , 6 4 0  by  1 9 8 5 ,  and  1 1 0 ,8 4 0  b y  1 9 9 0 .
B o th  se ts  o f  o c c u p a t io n a l  sa fe ty  and  health w o rk  fo rce  fo re c a s t s  w ere  then su b jec ted  to  an 
a t t r it io n  m odel  t h a t  prov ided  fo r e c a s t s  o f  annual new hires d e m a n d e d  during  the  fo re c a s t  
p er io d .  A gain , no co n s id e ra t io n  w as  given to  e m p lo y e e s  leaving the  o c c u p a t io n a l  sa fe ty  and  
health  field  fo r  reaso n s  o th e r  th an  death ,  d isab il ity ,  and retirem en t.  T o ta l  annual  new hires 
b e tw een  1 9 7 7  and  1 9 8 0  are fo r e c a s t  to  be  5 ,3 0 0 .  T h is  f igure  is e x p e c te d  to  d ec rea se  to  be­
tw een  3 , 0 4 0  ( s ta tu s  q u o)  and  4 , 4 1 0  (acce lera ted  grow th) an n u al ly  be tw een  1981  and  1 9 8 5  
and  t o  level o f f  a t  3 , 1 0 0  an n u a l ly  fo r  bo th  a lternatives  betw een  1 9 8 6  and 1 9 9 0 .  G ro w th  in 
d e m a n d  is c o n c e n tr a te d  in th o se  jo b  c la s s i f ic a t io n s  th a t  " in sp e c t ,  in terpret,  investigate, and 
p la n ”  in the  sa fe ty  and  general basic  a rea s  o f  o ccu p a t io n a l  s a fe ty  and health re sponsib i li ty .
T h e  fu tu re  su p p ly  o f  o c c u p a t io n a l  s a fe ty  and  health personn el w as  a lso  investigated . A survey  
o f  1 1 2  e d u ca t io n a l  p ro g ram s  d e s ign a ted  b y  N IO SH  as  provid ing  a degree ,  sp ec ia l ty  o f  e m p h a ­
sis, o r  ce r t i f ic a te  in an o c c u p a t io n a l  safe ty - and health-related field  w as  u n d ertak e n  b y  the 
c o n t r a c to r s  and  b y  N !O S H .  T h e  in s t itu t io n s  were req u ested  to  in d icate  the  n u m b er  o f  
g ra d u a te s  p ro d u c e d  b etw een  1 9 7 0 —7 6  and t o  fo re c a s t  their grow th  in o u t p u t  fo r  1 9 8 0 ,  1 9 85 ,  
and  1 9 9 0 .  T h ese  d a ta  w ere  then  ad d e d  to  the  e s t im ated  tra in ing o u tp u t s  o f  in surance  carriers  
and  th e  federa l  gov ern m en t.  A f te r  c o m p a r in g  the  annual new hire fo r e c a s t s  with the  fo re c a s t  
s u p p ly  d a ta ,  a p p a re n t ly  th ere  will be a ch ro n ic  sh o rtage  o f  g ra d u a te s  in the  sa fe ty  and o c c u p a ­
t ion al  nursing basic  area s  th a t  m a y  pers is t  th ro u g h o u t  the  1 9 8 0 —9 0  fo re c a s t  p er iod .  T h e  
o c c u p a t io n a l  ph y sic ian  and  general basic  a rea s  are curren tly  e x p er ien c in g  a shortage .  T he  
industrial  h yg ien e  ba s ic  area  m a y  be in an equ il ib r iu m  posit ion .
F u r th e rm o re ,  N IO SH  m u st  c o n t in u e  its long-established  e f f o r t  in im proving  th e  q u a l i ty  o f  the 
e x is t in g  w o r k fo r c e  th ro ugh  th e  sh o rt-co u rse  co n tin u in g  e d u ca t io n  route .  In c o n ju n c t io n  with 
e f fo r t s  to  e stab lish  and  c o n d u c t  e d u ca t io n a l  p ro g ram s  at the  U niversity  level, an a d e ­
q u a te  su p p ly  o f  q u a li f ied  m a n p o w e r  t o  carry  o u t  the  p u rp o se s  o f  the the  A c t , ”  will be a ssured .
vi
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C H A P TER  I
D E S C R IP T IO N  O F T H E  1977 O C C U P A T IO N A L  S A F E T Y  A N D  H E A L T H  W O R K  FORCE
A. IN T R O D U C T IO N  A N D  PURPOSE
T h e  O c c u p a t io n a l  S a fe t y  and  Health A c t  o f  1 9 7 0  (the A ct)  w as  en a c ted  as a result o f  the  grow ing 
con cern  regard ing  th e  n u m b er  and severity  o f  o c c u p a t io n a l ly  re lated  in juries and  illnesses. T h e  in­
te n t  o f  th e  A c t  w as  to  en su re  sa fe  and  health fu l  w ork in g  c o n d it io n s  for  w ork ing  m en and w om en . 
M eeting th is  o b je c t iv e  ( th ereb y  p os it ive ly  a ltering  the  p a s t  tren ds  in the  incidence o f  in juries and 
illnesses) d e m a n d s  an increased  c o m m itm e n t  on  the p ar t  o f  federal gov ern m en t,  s ta te  and  local 
g o v ern m en t ,  b u s in e ss  and  industry ,  and  the  w o rk ers  them selves .  T h is  c o m m itm e n t ,  how ever, will 
be to  little avail if in div idua ls  with k n o w led ge ,  expert ise ,  and  e x p e r ie n ce  in th e  areas  o f  o c c u p a ­
tional  sa fe ty  an d  health  are  n o t  availab le  t o  e m p lo y e r s  and  to  w ork ing  m en and w o m en .
A s  in d ica ted  by  s ta t i s t ic s  on  the  in cid ence  and severity  o f  in juries and  illnesses and  a lso  by  s tu d ie s  
in th e  area  o f  illness an d  in jury p revention ,  it is ev id ent th a t  sa fe  an d  health fu l  w ork ing  en v iron ­
m en ts  and  p ra c t ic e s  d o  not o ccu r  sp o n ta n e o u s ly ,  nor by  ap p lica t io n  o f  " c o m m o n  se n s e . "  S p e ­
cia lized  help  m u st  be ava ilab le  if the  in cidence  o f  illness and  injury is to  be reduced . T h e  N ational 
In st i tu te  fo r  O c c u p a t io n a l  S a fe t y  and H ealth (N IO S H )  w as  m an d ate d  by the  A c t  " t o  c o n d u c t  
d irec t ly  o r  by  g ran ts  an d  c o n trac t s ,  e d u ca t io n a l  tra in ing p ro g ram s  a im ed  at provid ing  an a d e q u a te  
s u p p ly  o f  q u a l i f ie d  person n e l  to  ca rry  o u t  the  p u r p o se s  o f  the  A ct .  . . . "
H istor ica l ly ,  little has  been k n o w n  a b o u t  th e  n u m b e r  o f  individuals  e m p lo y e d  in the area  o f  o c c u p a ­
tion al  sa fe ty  an d  health ,  their  p resen t  d u t ie s  and  q u a li f ic a t io n s ,  or  the  p resent and fu tu re  n eeds  o f  
th e  gov ern m en ta l  and  private  se c to r s  regarding o c c u p a t io n a l  sa fe ty-  and health-spec ia l ized  e m ­
p lo y ees .  T h is  s i tu a t io n  is u n d ers tan dab le .  B e fo r e  the  e n a c tm e n t  o f  the  A ct ,  d iverse  federal and  
s ta te  p ro g ra m s  and  regu la t ion s  a f fe c te d  th e  private  sector .  T h e  a m o u n t  and ty p e s  o f  e f fo r t s  a im ed  
a t  co n tro l l in g  health  an d  sa fe ty  h az ard s  o f  the  in dustr ies  and their w o rk ers  w ere  uneven. S t a te  
p ro g ram s  varied  greatly ,  and  n o n e  w ere  a s  ex te n s iv e  in p o w e r  or  co v erage  a s  th e  p ro gram  estab lish ed  
by  th e  A ct .
In th e  private  sec tor ,  the  size o f  s t a f f  involved and  the  a m o u n t  o f  e x p e n d itu re s  m ad e  by a given 
c o m p a n y  or o rg a n iz a t io n  to  o p e ra te  sa fe ty  and  health p ro g ram s  generally  d e p e n d e d  on u p p e r  
m a n a g e m e n t 's  p e rc e p t io n s  o f ,  and  a t t i tu d e s  to w a rd ,  the  b en e f i t s  o f  such p rogram s.  A lso ,  th ese  
p ro g ram s  m a in ly  d e a l t  w ith  sa fe ty  and se ld o m  c o n s id ered  env iron m en ta l  health h azard s  and s a fe ­
guards.  T h e re  w as  n o  sy s te m a t ic  de f in it ion  o f  need  fo r  o c c u p a t io n a l  sa fe ty  and  health personn el  
b y  th e  p r ivate  se c to r  o r  go v ern m en t ;  c o n se q u e n t ly ,  a s  a p ro fe ss io n ,  o ccu p a t io n a l  sa fe ty  and  health 
lacked  d e f in i t io n s  c o n cern in g  bo th  the  a rea s  o f  sp ec ia l iza t ion  within th e  field and  the  q u a l i f ic a t io n s  
( inc lud ing  skills, ed u c a t io n ,  and  w o rk  ex p er ien ce )  required  to  fill the  roles th a t  w ou ld  aid in the  
p revention  o f  illness or  injury.
1
T h is  d isc ip lin e  has  y e t  to  e stab lish  area s  o f  recogn ized  spec ia l iza t ion  such  as th o se  in th e  p ro fe s ­
s io n s  o f  m edic ine ,  law, p sy c h o lo g y ,  and  ed u c a t io n .  T h is  s i tu a t io n  p re sen ts  several p ro b le m s  if 
N IO SH  is to  ach ieve  th e  o b je c t iv e  o f  p rovid ing  an a d e q u a te  su p p ly  o f  q u a li f ied  personnel  to  carry  
o u t  th e  p u rp o se s  o f  th e  A ct .  T h e  d e v e lo p m e n t  o f  a p p ro p r ia te  e d u cat io n a l  p ro g ra m s  d e m a n d s :
•  a th o ro u g h ,  em p ir ica l ly  based  u n d ers tan d in g  o f  the  num ber ,  d e m o g ra p h ic  ch arac ter is­
tics ,  ass ign ed  du t ie s ,  ed u c a t io n ,  and  e x p e r ie n ce  o f  indiv iduals  n o w  p e r fo rm in g  related 
d u t ie s  in th e  v a r io u s  industries ;
•  an a s se s sm e n t  o f  th e  fu tu re  need  fo r  such  p erson n el ;  and
•  an an t ic ip a t io n  o f  r eq u irem en ts  t o  m e e t  m in im u m  s tan d a rd s  required  o f  th o se  p ro fess ion s .
T h is  r e p o r t  p re sen ts  th e  re su lts  o f  a n a t io n w id e  survey  o f  the  o c c u p a t io n a l  s a f e ty  and  health w ork  
fo rc e  fo r  the  p u rp o se  o f  fo re c a s t in g  short- and  long-run o c c u p a t io n a l  s a fe ty  and health m a n p o w e r  
n eeds  and d e m a n d s  fo r  the  U nited  S ta te s .  Su ch  d a ta  are n ecessary  t o  d eve lop  and  im p lem en t  m a n ­
p o w e r  p ro g ram s  in the  p u b lic  and private  sec tors .  D ata  genera ted  f ro m  th is  su rvey  m a y  be  used  by :
•  T h e  N atio n a l  In st itu te  fo r  O c c u p a t io n a l  S a fe t y  and  Health (N IO SH )  and  the O c c u p a ­
tional  S a f e t y  and  H ealth  A d m in is t r a t io n  (O S H A )  to  de te rm in e  the  n u m b er ,  ty p e ,  and 
lo ca t io n  o f  fu tu re  e d u cat io n a l  p ro gram s .
•  O S H A  t o  a s se s s  m a n p o w e r  ava ilab il i ty  to  s u p p o r t  its s ta n d a rd s  d ev e lo p m en t ,  en fo rce­
m ent,  and  c o n su l ta t io n  p rogram s.
•  Private and  p u b l ic  e d u ca t io n a l  in s t itu t io n s  to  eva luate  th e  curr icu la  o f  e x is t in g  o c c u p a ­
tional  safe ty - and  health-rela ted  p ro g ra m s  and  to  d e te rm in e  the  need  fo r  ad d it iona l  
cu rr icu la  an d  new program s.
•  O c c u p a t io n a l  s a fe ty  and  health  p ro fe ss io n a l  so c ie t ie s  to  a s s i s t  in p lann ing  and d ev e lo p ­
m en t.
•  Ind iv iduals  t o  a s s i s t  in ca re e r  se lect ion .
T h e  m e th o d o lo g y  fo r  th e  n a t io n w id e  survey  w as  d ev e lo p ed  and  rep orted  in the  Feasibility Study 
Concerning the Nationwide Occupational Safety and Health Manpower Survey: (HEW  Publication  
No. (N IO SH ) 7 5 - 1 3 8 ) .  T h e  d a ta  co l lec t io n  m e th o d o lo g y ,  sam plin g  plan, and  fo re ca s t in g  m odel 
w ere  sp ec if ied  in th e  Feasibility Study. (A  d e ta i led  descr ip t io n  o f  th e  sam p lin g  resu lts  and  the 
s ta t is t ica l  re l iabil ity  o f  th e  d a ta  rep o rted  herein is co n ta in e d  in th e  T ech n ica l  A p p e n d ix  to  this 
rep o r t ,  ava ilab le  f ro m  N T IS .
B. D A T A  C O L L E C T IO N  M E T H O D O L O G Y
A s  rep orted  in the  Feasibility Study, th e  re levant universe  o f  w o rk  p la ce s  in cluded  all f i rm s  e m p lo y ­
ing 1 0 0  o r  m o re  in m ining, c o n s tr u c t io n ,  m a n u fa c tu r in g  and t ra n sp o r ta t io n ,  c o m m u n ic a t io n  and 
utilit ies ,  and  all f i rm s e m p lo y in g  5 0 0  o r  m o re  in the  trad es  and services in dustr ie s  and  in non- 
o c c u p a t io n a l  sa fe ty-  an d  health-related  s ta te  an d  local agencies. L o s s  p revention  in surance  car­
riers and  o c c u p a t io n a l  safe ty- and  health-rela ted  s ta te  and  federal  go v ern m en t  agencies  were to  be 
d e a l t  w ith  s e p ara te ly ,  via a m o re  intensive  s a m p le  o f  th o se  respective  strata .  T h e  dec is ion  t o  e x c lu d e  
f irm s e m p lo y in g  less th an  1 0 0  (or  less than  5 0 0  in the  trades ,  services, and n o n o c c u p a t io n a l  s a fe ty  
an d  health  s ta te  an d  local agencies) w as  b a sed  on  the e x t re m e ly  low  incidence o f  o ccu p a t io n a l  
s a fe ty  and  health  p ersonn el fo u n d  in th e  sm alle r  o rg a n iz a t io n s  by  the Feasibility Study survey. T h e  
in c iden ce  o f  p e r so n s  sp en d in g  2 0  p ercen t  o r  m o re  o f  their t im e in o c c u p a t io n a l  sa fe ty -  and health- 
re lated  ac t iv it ie s  w as  so  low  (less than  0 .2  per f irm ) th a t  the acq u is i t io n  o f  ex tensive ,  stat ist ica lly  
valid d a ta  w o u ld  b e c o m e  e x t re m e ly  exp en siv e .  T h e  p ro b lem  is a n a lo g o u s  to  look in g  fo r  p ins  in a 
h a y s t a c k :  to  ac c u ra te ly  a c ce ss  the m a g n itu d e  o f  o c c u p a t io n a l  s a fe ty  an d  health personnel in th ese  
ca teg o r ie s ,  l iterally  th o u sa n d s  o f  small f irm  re sp o n se s  w ou ld  be required . F u r th erm o re ,  none o f  the 
in d iv idua ls  in itia lly  c o n ta c te d  in th ese  sm all  f i rm s  sp e n t  m o re  than  5 0  p ercen t  o f  their t im e  on  o c c u ­
p a t io n a l  sa fe ty -  an d  health-re la ted  ac t iv it ie s  (see th e  Feasibility Study p ag e s  4 4 —4 5  fo r  add it ion a l  
d iscu ss io n  on  th is  po in t) .
Three individual su rvey  in s tru m en ts  w ere  u sed  to  c o l le c t  d a ta  fo r  th is  s tu d y .  O ne q u est io n n a ire  
w a s  d ire c te d  to w a rd  th e  re sp on d in g  org a n iz a t io n  and its s a fe ty  and health o p e ra t io n s .  T h e  secon d  
in s tru m en t  e l ic ited  in fo rm a t io n  c o n cern in g  each  o f  the  o c c u p a t io n a l  s a fe ty  and  health p o s i t io n s  (or 
jo b  roles)  w ith in  the  o rgan iza t ion .  A  th ird  q u e s t io n n a ire  w as  a d d re s se d  t o  each  o f  the  individuals  
w h o  filled  th ese  v a r io u s  s a fe ty  and health  j o b  roles. (T he  T ech n ica l  A p p e n d ix  d e sc r ib e s  the d ev e lo p ­
m e n t  o f  th e se  q u es t io n n a ire s ,  the  c o n t a c t  s t ra te g y  involved, and  the  n u m b er  and ty p e  o f  re sp o n ­
d e n ts  w h o  p a r t ic ip a te d  in the  survey.)
C. J O B  C L A S S I F I C A T I O N  S Y S T E M
M a n p o w er  fo r e c a s t s  m u st  be  cen te red  a ro u n d  generic  jo b  t i t le s  th a t  represent a b ro ad  c lustering  
o f  s im ilar  d u t ie s  and  responsib ili t ies .  T h is  requ ires  the  aggregat ion  o f  h u n d red s  o f  p o s i t io n  t it le s  
in to  a fe w  d is t in c t  c a te g o r ie s  th a t  d e f in e  the  t y p e s  o f  o c c u p a t io n a l  s a fe ty  an d  health o c c u p a t io n s  to  
be  fo r e c a s t  b y  th e  m a n p o w e r  m odel.
D eve lop in g  such  a j o b  c la ss i f ica t io n  sy s te m  th at  w o u ld  be descrip tive ,  exh au st ive ,  and  y e t  m ean in g­
ful to  p ro fe ss io n a l  soc ie t ie s ,  e d u c a t io n  in st itu tion s ,  e m p lo y e rs ,  and  go v ern m en t  agen c ie s  w as  a pri­
m ary  ch al len ge  t o  th is  s tu d y .  B ecau se  o f  the  in co n s is ten t  and  arb itra ry  array  o f  pro fess ion a l  and 
tech n ica l  o c c u p a t io n a l  s a fe ty  and  health  jo b  t i t le s  th ro u g h o u t  in dustry  (the Feasibility Study 
id entif ied  1 2 4  d i f fe re n t  o c c u p a t io n a l  s a fe ty  and  health  t i t le s  fo r  3 2 8  e m p lo y e e s ) ,  o n e  o f  the  o b je c ­
tives  o f  th e  s tu d y  w a s  c o n s tr u c t in g  a j o b  c la s s i f ic a t io n  sy s te m  th at :
•  W ould  p rov id e  en o u gh  d isa ggrega t io n  to  in dicate  s ign if ican t  d i f fe re n ce s  in activities ,  
re spon sib ili t ie s ,  and  tra in ing and  ex p er ien ce ,  and  y e t  rem ain  b ro ad  en o u gh  to  c lu ster  
to g e th e r  s im ilar  p os it ion s .
•  W ould  c o m p ly  with the  v a r io u s  p ro fe ss io n a l  soc ie t ie s '  e f fo r t s  t o  s tan da rd ize ,  cert ify ,  and 
license  o c c u p a t io n a l  s a fe ty  and  health  p o s i t io n s ,  and  y e t  be su f f ic ien t ly  general so  th a t  
th e  s ign if ica n t  n u m b er  o f  ex is t in g  o c c u p a t io n a l  sa fe ty  and health personn el w h o  did  not  
m e e t  the  v a r io u s  soc ie t ie s '  gu id e l in es  w ou ld  n o t  be e x c lu d e d  nor be  p la ced  in to a m isce l­
la n e o u s  c a te g o ry .
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•  C ou ld  be c o m p u te r iz e d  and  based  on a m in im u m  n u m b er  o f  in terview q u e s t io n s  so  th at  
the  in c iden ce  o f  sp ec if ic  o c c u p a t io n a l  s a fe ty  and  health sp ec ia l is t s  c o u ld  be s ta t is t ica lly  
c a lc u la te d  f ro m  th e  resu lts  o f  th o u sa n d s  o f  interviews.
•  W ould be e x h a u s t iv e ;  th a t  is, the  sy s te m  had  to  be c a p a b le  o f  p lac ing  a t  least  9 0  percent 
o f  all re sp o n se s  in to  an a p p ro p r ia te  jo b  c la ss i f ica t io n .
T h e  initial a t t e m p t s  a t  d ev e lo p in g  a c o m p u te r iz e d  and  e x h au st iv e  job  c la s s i f ic a t io n  sy s te m  are well 
d o c u m e n te d  in th e  Feasibility Study. T h o s e  e f fo r t s  resu lted  in the  fo rm u la t io n  o f  a tw o -ph ased  
c la ss i f ica t io n  p ro c e s s  in w hich  jo b  roles o r  o c c u p a t io n a l  p o s i t io n s  w ere  to  be  c la ss if ied  f irst  b y  their 
" b a s i c  a r e a "  o f  re sp o n s ib i l i ty  and , seco n d ly ,  w ith  re sp ec t  t o  their  c o n fo r m i ty  t o  v a r io u s  s ta t is t ica lly  
d e f in e d  c lu sters  o f  o c c u p a t io n a l  s a fe ty  and  health  activities .  S ix  basic  area s  o f  re sp on sib i l i ty  were 
a s su m e d  t o  e x h a u s t  th e  se t  o f  o c c u p a t io n a l  s a f e ty  and  health  a rea s  o f  k n o w ledge .  T h e se  basic  areas, 
an d  th e  d ec is ion  rules u ti lized ,  are:
B as ic  A rea D ecis ion  R ule
S a fe t y S p e n d s  m o re  than  5 0%  o f  th e  t im e  in th e  prevention  o r  t r e a tm e n t  
o f  o c c u p a t io n a l  in jury.
R ad ia t io n S p e n d s  m o re  th an  50%  o f  th e  t im e  in th e  prevention  or t r e a tm e n t  
o f  o c c u p a t io n a l  illness d u e  to  rad iation .
Industrial H ygiene S p e n d s  m o re  than  50%  o f  th e  t im e  in the  p revention  or  t r e a tm e n t  
o f  o c c u p a t io n a l  illness d u e  to  cau se s  o th e r  than  s a f e ty  and radiation
Fire P ro tectio n S p e n d s  m o re  th an  50%  o f  the  t im e  in th e  p revention  o f  fire.
General S p e n d s  2 5%  o r  m o re  o f  the  t im e  b etw een  tw o  o r  m o re  o f  the  ab ove  
basic  areas.
Medical P ract ice s  m ed ic in e  o r  p rac t ice s  nursing.
N o te ,  th ese  dec is ion  rules are  exc lu s ive ,  and  th e re fo re  th e y  c la s s i fy  each jo b  role in to  o n ly  o n e  basic  
area . O n ce  th is  initial s te p  had  been a c c o m p l i sh e d ,  the  seco n d  level o f  c la s s i f ic a t io n  o c c u rre d ;  th at  
o f  id en tify in g  th e  degree  o f  sp ec ia l iza t ion  within  the  ba s ic  area. T h e  a s su m p t io n  is th a t  s o m e  jo b  
roles  a p p ly  p r in c ipa lly  to  ad m in is t ra to r s ,  w h erea s  o th e rs  a p p ly  m o re  to  p ro fe s s io n a ls  o r  technicians.  
T h e  p ro b lem  cen ters  on  h o w  t o  id e n t i fy  such  d is t inctions .
T h e  seco n d  s tep  in th e  jo b  c la ss i f ica t io n  sy s te m  cen te red  on c la ss i fy in g  the  jo b  ro les  within the 
a b o v e  basic  areas, a cco rd in g  to  the  re sp o n se s  to  a list o f  2 7  o c c u p a t io n a l  safe ty- an d  health-related 
act iv it ies  listed in the  J o b  R o le  Q u es t io n n a ire  (S e e  T ech n ica l  A p p e n d ix ) .  T h is  list is th e  result o f  
te s t in g  a m uch  larger se t  o f  o c c u p a t io n a l  safety- and  health-related ac tiv it ie s  during  th e  Feasibility 
Study. B a sed  on th e  p a tte rn  o f  r e sp o n se s  to  th e  p ilo t  survey  in strum en t,  th e se  ac t iv it ie s  w ere  se ­
lected fo r  th e  n a t io n w id e  survey .
T h e  re sp on ses  w ere  then in vest igated  to  d e te rm in e  if an y  s ta t is t ica l  c lu ster in g s  o f  ac t iv it ie s  em erged  
th a t  d isc r im in a ted  b e tw een  jo b  roles  (see  T a b le  1). T h is  c luster ing  p ro c e s s  involved th e  ap p lica t ion
4
Table 1: Job cluster titles by key words and occupational safety and health-related activities.
J o b  C lu s te r  T i t le s  O S H -R e la te d  A ct iv i t ie s  T a k e n  F ro m  J o b  R o le  Q uest ion n aire
A d m in is tra te s ,  A dv ise s ,  






A dv ise s  t o p  level m a n a g e m e n t
A t te n d s  p ro fe ss io n a l  m ee t in g s  and  reviews pert in en t  sc ien tif ic  
f in d in gs  and  s tu d ie s  t o  d e te rm in e  sign ificance  t o  organ ization  
In terpre ts  cu rren t  O S H  laws, regulations,  and s ta n d a rd s  in te rm s  
o f  the  im p ac t  on  o rgan iza t ion  an d  the ac t ion  necessary  to  assure  
c o m p l ia n c e
Plans and  d e v e lo p s  p ro g ra m s  in the  area  o f  o c c u p a t io n a l  sa fe ty  
an d  health
A d m in is t r a te s  (d irects ,  m anages)
Inspects ,  In terprets ,  








In sp ects  w ork  p la ce  t o  id en t ify  ex is t in g  or  po ten t ia l  h azard s  
Investigates  to  d e te rm in e  c au se  o f  illness, in jury o r  fire 
A dv ise s  t o p  level m a n a g e m e n t
Provides  e d u c a t io n  an d  tra in ing t o  e m p lo y e e s  by co n d u c t in g  
tra in ing  se s s io n s
In sp ects  e q u ip m e n t  f o r  c o m p l ia n c e  with e stab li sh ed  O S H A  
regu la t ion s  and  s ta n d a rd s
A t te n d s  p ro fe ss io n a l  m eet in g s  and  reviews p ert in en t  sc ien tif ic  
f in d in gs  and  s tu d ie s  t o  d e te rm in e  sign ificance  to  organ iza tion  
In terp re ts  cu rren t  O S H  laws, regu lations,  and  s ta n d a rd s  in te rm s  
o f  th e  im p a c t  on  o rga n iz a t io n  and  the ac t ion  n ecessary  t o  assure  
c o m p l ia n c e
A n a ly z e s  P lans an d  
D e v e lo p s  P ro ce d u re s
( 4 )  
( 7)
A n a ly z e s  p r o p o se d  p lans  or  sp e c i f ica t io n s  to  identify  p otentia l  
h azard s
D ev e lo p s  op era t in g  p ro c e d u re s  to  e l im inate  or contro l  h azard s
P ro v id es  T ra in in g (15)
(16)
P rovides  e d u ca t io n  and tra in ing to  e m p lo y e e s  through  personal 
c o n ta c t
Provides  e d u c a t io n  and  tra in ing to  e m p lo y e e s  by  o th e r  m eans 
(bulletins,  p o s te rs ,  m em o s)
P e r fo rm s  an d  A n a ly z e s  
T e s t s
( 2) 
( 3)
P erfo rm s  te s t s  and  m e a su re m e n ts  
A n a ly z e s  re su lts  o f  t e s t s  o r  m e asu re m e n ts
M ainta in s ,  R epa irs ,  and  
A d a p t s  E q u ip m e n t
(18)
(19)
M ain ta in s  and  repairs  e q u ip m e n t
A d a p t s  o r  m o d if ie s  ex is t in g  e q u ip m e n t  t o  m ee t  a sp e c i f ie d  need
P h ysic ian (25 ) P ract ices  m ed ic in e
N urse (26) P ract ice s  nursing
5
o f  c o n d it io n a l  p ro b a b i l i ty  th e o ry  to  iden t ify  th o se  activ it ies  th at  were s tro n g ly  related to  each 
o th er .  F o r  e x a m p le ,  the  p ro b a b i l i ty  o f  an sw erin g  ac t iv ity  # 2 ,  given th a t  ac t iv ity  # 1  had been 
ch eck ed  (and the  c o n d it io n a l  p ro b a b il i t ie s  o f  all o th e r  c o m b in a t io n s  o f  activit ies)  w as  also  d e te r ­
m ined . (A technica l  der ivation  o f  the  jo b  c la ss i f ica t io n  sy s tem  is included in the  se p a ra te  T echnical  
A p p e n d ix . )  In each  o f  three  te s ts  o f  d is t in c t  su b se t s  o f  the  sam p le  results,  the  sam e  six un ique  
o c c u p a t io n a l  c lu sters  e m e rg e d ;  th us  su b sta n t ia t in g  the  h y p o th e s i s  th at  ac t iv ity  g ro u p in g s  o f  o c c u p a ­
tional  sa fe ty  and  health  p ersonn el  d id  ex is t  and  co u ld  be identif ied .  N o te  th at  the  p h ysic ian  and 
nurse  jo b  c lu sters  are p re d ica te d  on  the d es ignation  o f  p ractic ing  m ed ic in e  o r  nursing, respectively ,  
and  w ere  n o t  su b je c t  to  the  c lu ster ing  schem e. T h e  eight act iv ity  c lu sters  ( including ph ysic ian  and 
nurse) are p re sen ted  in T a b le  1 w ith  the key  w ord  title  used to  iden t ify  the  jo b  c lu s te rs  as pre­
sen ted  in su cceed in g  ch ap ters .  All o f  the  1 9 7 7  e s t im a te s  and  su b se q u e n t  fo r e c a s t s  are presented  
using these  jo b  c lu s te r  t i t le s ;  th u s  the  reader m u st  keep  the full ac t iv ity  d e sc r ip t io n  in m ind  when 
reviewing th e  rem ain ing  ch ap ters .
D. E S T IM A T E D  S IZE  OF T H E  1977 O C C U P A T IO N A L  S A F E T Y  A N D  H E A L T H  W O R K  
FORCE
B a sed  on the incidence  rate s  derived  f ro m  the  survey  o f  private  f irm s, in surance  carriers,  and  govern­
m en t  o rgan iza t ion s ,  an e s t im a te d  8 4 , 8 5 0  e m p lo y e e s  sp end  5 0  p ercen t  or  m o re  o f  their t im e  in 
o c c u p a t io n a l  and  safety- and  health-rela ted  activities .  T h e  e s t im ated  size o f  the  1 9 7 7  o ccu p a t io n a l  
s a fe ty  and  health  w ork  fo rce ,  t a b u la te d  by  industrial  c la ss if icat io n  and b a s ic  area ,  is p re sen ted  in 
T a b le  2. A lm o s t  half  (44% ) o f  th e  w o rk  fo rc e  is e m p lo y e d  in the sa fe ty -re la ted  area  (i.e., the  p reven­
tion  o r  t r e a tm e n t  o f  o c c u p a t io n a l  in juries). Y e t  an o th e r  2 4  percen t  w o rk s  in the  m ult i-basic  area or 
general c a te g o r y  (i.e.,  sp e n d s  25%  o r  m o re  o f  their t im e  b etw een  tw o  or m o re  ba s ic  areas).  T he  
m edica l  area (consis t ing  o f  p h y s ic ian s  and  nurses) m a k e s  up  the third largest c a te g o r y  with 9 ,9 9 0 .  
T h e  fire prevention , industrial  hygiene, and rad iat io n  basic  areas  are e s t im ated  to  co n ta in  4 ,9 5 0 ;  
4 , 8 1 0 ;  an d  1 ,3 7 0 ,  respective ly .
T h e  national  eq u iva len t  o f  6 , 4 8 0  w o rk ers  (7 .6%  o f  the w ork  force)  d o e s  no t  f it  in to an y  o f  the 
basic  areas  (due  p r im ar i ly  to  in co m p le te  re sp o n se s  to  the survey in stru m en t) .  B a sed  on  the  relative 
s tan d a rd  error  o f  3 .3  percent,  the  to ta l  e s t im ated  w ork  fo rc e  is within 7 p ercen t  o f  the  actual 
n u m b er  o f  o c c u p a t io n a l  s a fe ty  and  health p ersonn el,  a t  the 9 5  percen t  c o n f id e n c e  level. A s  e x ­
p ec ted ,  m an u fac tu r in g  c o n ta in s  the g rea te st  n u m b er  o f  o ccu p a t io n a l  sa fe ty  and  health personnel 
(44%  o f  the to ta l)  fo l lo w e d  b y  trades ,  services, and  n o n o c c u p a t io n a l  safety- and health-related 
g o v ern m en t  organ iz a t io n s ,  an d  loss-prevention  in surance  carriers.  A gain , the  e s t im a te s  fo r  insurance, 
o c c u p a t io n a l  safe ty- an d  health-rela ted  s ta te  agencies ,  and  the  federal go v e rn m e n t  are ba sed  on 
intensive sam plin g  o f  th e  largest  o c c u p a t io n a l  sa fe ty  and health e m p lo y e r s  in th ese  se c to r s  (see 
T echn ica l  A p p e n d ix  fo r  a d e sc r ip t io n  o f  th e  s a m p le  source) .
T h e re  are so m e  p ro b le m  area s  in regard to  th e se  est im ates .  F o r  e x a m p le ,  the lack o f  o ccu p a t io n a l  
s a fe ty  and health p ersonn el  spec ia l iz ing  in rad iat io n  in the  t r an sp o r ta t io n ,  c o m m u n ic a t io n ,  and 
uti l i t ie s  se c to r  su ggests  th a t  the  survey  m issed  th o se  individuals  e m p lo y e d  in n uclear  p o w e r  plants.  
A p p are n t ly ,  the  s a m p le  did  n o t  in clude  any uti l i ty  c o m p a n ie s  th a t  relied on  n u c lear  p o w e r  gen era­
t ion .  A  secon d  p ro b le m  is the lack o f  m edical  personn el  in th e  loss  p reven tion  in surance  sector.  
A gain , the 2 8  largest loss-prevention  in surance carriers  w ere  surveyed  with 2 3  f i rm s  responding .  In 
the  literally h u n d red s  o f  r e sp o n se s  descr ib ing  jo b  roles, and  in the th o u sa n d s  o f  e m p lo y e e  charac-
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T ab le  2: E s t im a te d  1 9 7 7  n at io n a l  o c c u p a t io n a l  s a fe ty  an d  health  w ork  fo r c e  b y  in du stry  an d  basic  a r e a . *
Basic  Area




P ro tec t io n General Medical
N o t
C lassif ied T o t a l *
Mining 1 ,1 7 0 5 0 2 0 0 9 0 7 5 0 10 6 0 2 ,3 3 0
C o n stru c t io n 2 , 3 5 0 4 0 0 3 0 3 8 0 1 0 0 1 9 0 3 ,0 8 0
M an u fac tu r in g 1 6 ,4 4 0 1 8 0 1 ,1 3 0 1 ,7 7 0 8 , 3 8 0 7 , 3 2 0 2 , 4 5 0 3 7 , 6 7 0
T ran sp o r ta t io n ,  
C o m m u n ic a t io n ,  
an d  U tilit ies
4 ,2 6 1 0 1 5 0 2 5 0 1 ,5 8 0 1 4 0 8 5 0 7 ,2 3 0
T rad es ,  Services ,  
an d  N o n -O SH  Govt. 3 , 9 7 0 4 4 0 2 0 0 1 ,9 1 0 3 , 7 5 0 2 , 1 9 0 1 ,2 7 0 1 3 ,7 2 0
Insurance 4 , 3 3 0 0 1 9 0 8 1 0 3 , 3 5 0 0 8 5 0 9 ,5 2 0
O S H -R e la te d  
S t a te  Govt. 1 ,9 1 0 0 1 ,1 2 0 0 4 6 0 2 0 5 2 0 4 ,0 2 0
Federa l 2 , 8 4 0 6 6 0 1 ,8 2 0 9 0 1 ,3 6 0 2 2 0 2 9 0 7 ,2 7 0
T o t a l * * 3 7 , 2 6 0 1 ,3 7 0 4 , 8 1 0 4 , 9 5 0 1 9 ,9 9 0 9 , 9 9 0 6 , 4 9 0 8 4 , 8 5 0
*See page 4 for basic area definitions.
**Totals may not add due to rounding.
te r is t ic s  respon ses ,  no e m p lo y e e  in dicated  th a t  he w as  e ither  a d o c to r  or nurse, and  no e m p lo y e r  
in d ica ted  th a t  he e m p lo y e d  either. B e cau se  the  dec is ion  to  include or e x c lu d e  e m p lo y e e s  in the 
o rg a n iz a t io n 's  re spon se  w a s  left t o  th e  e m p lo y e r ,  in suran ce  carr iers  w ith  m edica l  d e p a r tm e n ts  
a p p a re n t ly  e x c lu d e d  th o se  personnel  fro m  their re spon ses ,  even th o u gh  p h y s ic ian s  and nurses  were 
e xp l ic i t ly  used  a s  e x a m p le s  in th e  sam p le  in s tru m en t 's  se t  o f  in structions.
T h e  w o rk  fo rce  e s t im ate s ,  t a b u la te d  by  jo b  c lu s te r  and  basic  area ,  are p resen ted  on  T a b le  3. T h o se  
involved with " in sp e c t io n ,  in terpretat ion ,  investigation , and  p la n n in g "  m ak e  up 37  p ercen t  o f  the 
w o rk  force ,  fo l lo w e d  b y  o c c u p a t io n a l  s a fe ty  and  health p ersonn el  w h o  " a d m in i s t r a te ,  advise , and  
in te rp re t "  (with 21 p ercen t  o f  the w o rk  force ) .  T h e  heav iest  c o n c e n tra t io n  o f  th o se  p er fo rm in g  
ac tiv it ie s  u sually  a s so c ia te d  with tech n ician  level p o s i t io n s  is fo u n d  in the industria l  hygiene  area. 
O ver 6 0  p e rc e n t  o f  th o se  personnel in the  industrial hyg iene  basic  area  " p e r f o r m  t e s t s "  and " a n a ­
l y z e "  their  results.  M o st  o f  th o se  indiv iduals  p er fo rm in g  ad m in is tra t iv e  ta sk s  are fo u n d  in the 
s a f e ty  an d  general basic  areas.
T h e  e s t im a te  o f  nurses  w h o  are e m p lo y e d  as nurses  in o c c u p a t io n a l  safety- and  health-related  ac­
t iv it ies  is 8 ,9 8 0 .  A n ad d it io n a l  1 ,0 2 0  indiv iduals  with  RN o r  LPN d e s ig n a t io n s  w o rk  in o c c u p a t io n a l  
safe ty- and  health-rela ted  activ it ie s  bu t  d o  n ot  p rac t ice  nursing. M o st  are in ad m in is t ra t io n  or  p r o ­
fess ional  level c lu sters  in th e  sa fe ty  basic  area. T h is  e s t im a te  o f  1 0 ,0 0 0  n urses  in the sa fe ty  and 
health  field c o n f l ic t s  sh arp ly  w ith  a p rev ious  e s t im a te  o f  the  o c c u p a t io n a l  nursing p o p u la t io n .  
A cc o rd in g  to  the  results  o f  a su rvey  o f  pub lic  health nurses  u n d ertak e n  in 1 9 7 2 ,  there  w ere  an 
e s t im a te d  1 9 ,7 8 4  full-tim e and  1 ,6 2 2  part- t im e o c c u p a t io n a l  nurses (bo th  RN and  L P N 's ) . *  T h is  
e s t im a te  w as  ba sed  on  a sam p le  o f  1 ,3 9 9  o c c u p a t io n a l  health u n its  e m p lo y in g  3 ,4 6 7  nurses. Their  
s a m p le  results,  w hen in ferred  t o  the  universe  o f  o c c u p a t io n a l  health units ,  suqqested  th a t  there  were 
1 2 ,0 6 3  o c c u p a t io n a l  health nurses  in 1 9 7 2 .  F o r  reasons  n o t  e x p la in e d  in H R A  7 6 —8 o r  an o th e r  
N IO SH  s t u d y , * *  an ad d it ion a l  9 ,3 4 6  im p u te d  n urses  w ere  then ad d e d  to  the  e s t im ates .  T h e  so u rce s  
o f  th ese  a d d i t io n s  w ere  n o t  descr ibed .  H owever, the  f a c t  t h a t  tw o  n a t io n w id e  surveys,  using d if­
fe r e n t  survey tech n iqu es ,  gen era ted  rem ark ab ly  sim ilar  e s t im a te s  sh o u ld  n o t  be o v e r lo o k e d .  T he  
1 2 , 0 0 0  nurses  e s t im a te d  fro m  the  " S u r v e y  o f  Public  H ealth Nursing 1 9 6 8 —1 9 7 2 "  is well w ith­
in th e  initial error  b o u n d s  o f  the  1 0 ,0 0 0  nurse  e s t im a te  gen era ted  by  the cu rre n t  survey. R e c o g ­
nizing th a t  the  cu rren t  survey  did  n o t  sam p le  f i rm s  with  less th an  1 0 0  e m p lo y e e s ,  a lower e s t im ate  
th an  th e  1 9 7 2  "S u r v e y .  . . . "  w as  to  be e x p e c te d .  A s  fo r  the  ad d it ion a l  9 , 3 4 6  im p u ted  o c c u p a ­
tion al  nurses, a p p a re n t ly  neither the  1 9 7 2  pu b l ic  health  nursing survey nor th is  cu rren t  e f fo r t  co u ld  
ver i fy  their ex is ten ce .  A d d it io n a l  s tu d y  o f  the nursing p o p u la t io n  w o u ld  be  required  to  fu rther  
refine th e se  est im ates .
It is im p o r ta n t  t o  n o te  th a t  the e s t im a te d  8 4 , 8 5 0  o c c u p a t io n a l  s a fe ty  and health p o s i t io n s  cu r­
rently  in the w o rk  force ,  a p p r o x im a t e ly  3 , 6 0 0  (or 4 .2  p ercen t)  w ere  vacant.  In o th e r  w o rd s ,  an 
e s t im a te d  3 , 6 0 0  o c c u p a t io n a l  safe ty- and  health-related  j o b  o p en in gs  w ere  availab le  during  the  sur­
vey  period . O f  the  ' 'u n m e t  d e m a n d "  fo r  o c c u p a t io n a l  sa fe ty  and  health e m p lo y e e s ,  the  federal 
g o v e rn m e n t  a c c o u n te d  fo r  1 ,5 0 0  o f  th e  openings.  T h e  private  se c to r  a lso  required  a b o u t  1 ,5 0 0  o f  
th e  v a c a n t  sa fe ty  and  health  pos i t io n s .  F o r  the  federal gov ern m en t ,  51 percen t  o f  the  o p e n in g s  w ere
'P re p a red  by D ivision o f Nursing. "Survey o f Public H ealth Nursing 1 9 6 8 —1 9 7 2 ."  D H E W  P ublication N o. (H R A )  
7 6 —8, N ovem ber 1 9 7 5 ; and,
* *L e e i, J. A ., Herzog, R. R ., M orrison , J. H ., Jr., "Licensed Practical Nurses in Occupational H ea lth ,"  H E W  Publica­
tion  N o . (N IO S H ) 7 4 - 1 0 2 ,  197 4 .
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Table 3: Estimated 1977 national occupational safety and health work force by job cluster* and basic area.**
Basic  A rea




P ro tec t io n General M edical
N o t
C lass if ied T o t a l * * *
A dm in istra te s ,  
A dvises ,  Interprets 1 0 , 2 1 0 3 1 0 4 1 0 9 9 0 6 , 0 7 0 3 4 0 1 8 ,3 2 0
Inspects ,  Interprets,  
Investigates, Plans 1 8 , 0 9 0 1 1 0 6 1 0 2 , 7 9 0 9 , 1 1 0 4 0 0 3 1 , 1 0 0
A n a ly z e s  Plans, 
D ev e lo p s  P ro cedu res 3 , 4 3 0 8 0 8 0 1 7 0 1 ,3 5 0 , , , 3 0 5 , 1 4 0
P rovides  Tra in ing 1 , 4 2 0 0 4 0 1 3 0 7 0 0 2 0 2 , 3 0 0
P erfo rm s and  
A n a ly z e s  T e s t s 1 ,0 0 0 6 5 0 3 , 2 0 0 1 3 0 9 8 0 6 0 6 , 0 0 0
M aintains, Repairs ,  an d  
A d a p t s  E q u ip m e n t 4 1 0 2 0 3 0 3 6 0 4 1 0 3 0 1 ,2 6 0
Physic ian ............. 1 ,0 1 0 0 1 ,0 1 0
N urse 8 , 9 8 0 0 8 , 9 8 0
N o t  C lass if ied 2 , 7 2 0 2 1 0 4 5 0 3 9 0 1 ,3 7 0 5 , 6 1 0 1 0 ,7 4 0
T o t a l * * * 3 7 , 2 6 0 1 ,3 7 0 4 , 8 1 0 4 , 9 5 0 1 9 , 9 9 0 9 , 9 9 0 6 , 4 7 8 8 4 , 8 5 0
*See page 6 for job cluster definitions.
**See page 4 for basic area definitions.
***Totals may not add due to rounding.
f o r  p ersonn el w h o  " in s p e c t ,  in terpret,  investigate, and  p l a n "  in th e  sa fe ty  area , and  3 3  p e rc e n t  were 
fo r  p e r so n s  in jo b  ro les  th a t  " p e r f o r m  and  an a ly z e  t e s t s "  in the  general and  industrial hygiene  basic  
area . F o r  th e  p r ivate  se c to r ,  th e  largest  u n m e t  d e m a n d  w as  fo r  personn el  t o  " in s p e c t ,  in terpret,  
investigate ,  and  p la n . "  S in c e  th e se  unfi l led  p o s i t io n s  a c c o u n t  fo r  a p o r t io n  o f  the  to ta l  d e m a n d ,  the 
in cid en ces  o f  o c c u p a t io n a l  s a fe ty  an d  health p erso n s  u sed  to  fo r e c a s t  fu tu re  o c c u p a t io n a l  sa fe ty  
an d  health  e m p lo y m e n t  w ere  ad ju s te d  t o  re f lec t  th e  vacancies .
E. D E S C R I P T I O N  O F  T H E  W O R K  F O R C E
Severa l  descr ip t iv e  q u e s t io n s  w ere  in cluded  in the survey  in s tru m en t  to  gain a p ro f i le  o f  bo th  the 
e x is t in g  c o m p o s i t io n  o f  th e  o c c u p a t io n a l  sa fe ty  and  health w ork  fo rc e  and  the  m in im u m  req u ire­
m e n ts  fo r  new  hires en ter ing  into e x is t in g  jo b  roles. What fo l lo w s  is a p re sen ta t io n  o f  th e  d a ta  with 
su gges ted  im p lica t io n s  co n c e rn in g  the ir  relevance to  th e  tra in ing  and  e d u c a t io n  n eed s  o f  the  o c c u p a ­
tion a l  s a fe ty  and  health  w o rk  force .
1. A ge
A s  re f lec ted  on T a b le  4, the  average age fo r  th e  entire  w ork  fo rc e  is 4 2  years .  All o f  the 
b asic  a rea s  c lu s te r  a ro u n d  41 t o  4 5  years ,  with th e  e x c e p t io n  o f  rad iat ion  (3 6 .2 )  and  in­
dustria l  h yg iene  (3 6 .9 ) .  S im ilar ly ,  th ere  is little d ivergence  a m o n g  the  average  age s  o f  the  
jo b  c lusters ,  w ith  th e  p h y s ic ia n 's  5 0 .3  y e a r s  and  n urse 's  4 4 .7  y ear s  being the  o ld e s t  and 
th e  " p e r f o r m s  and  a n a ly z e s  t e s t s "  c lu s te r 's  3 7 . 5  y e a r s  being  the  y ou n gest .
M ore descr ip t iv e  is th e  age  d is tr ib u t io n  o f  th e  o c c u p a t io n a l  s a fe ty  and health  w o rk  force .  
A s  re f lec ted  in F igu re  1, th e  d is tr ib u t ion  is d is t in c tly  b im o da l  a ro u n d  th e  3 0  t o  3 4  y e a r  
and  the  5 0  to  5 4  y e a r  age  co h o r ts .  T h is  f inding  is o f  e x t r e m e  im p o rta n c e  t o  e d u ca t io n a l  
in st itu tions ,  s in ce  it su g g e s t s  th a t  th e  n u m b e r  o f  requ ired  r e p la c e m e n ts  d u e  t o  re t irem en ts  
and  d e a th s  will increase  sh arp ly  in the  n ex t  d ecad e ,  d im inish  fo r  the  fo l lo w in g  decade ,  
and  then increase  again. T h is  roller c o a s t e r  e f f e c t  will requ ire  e d u ca t io n a l  in s t itu t io n s  
t o  p lan w isely  in o rd e r  to  e f fec t iv e ly  re spon d  to  th e  im m e d ia te  d e c a d e 's  n eed s  and  y e t  
n o t  o v e rp r o d u ce  o c c u p a t io n a l  sa fe ty  and  health p ersonn el  in the  su cceed in g  d ecad e .  A s 
in d icated  in th e  n e x t  c h a p te r  o f  th is  s tu d y ,  the  m a n p o w e r  fo r e c a s t s  ta k e  age-specific  
a t t r it io n  into e f fe c t ,  a lo n g  with e c o n o m ic  grow th , t o  d e te rm in e  the annual  n u m b er  o f  
new  hires t h a t  will b e  d e m a n d e d  b y  private  in dustry  and  go v e rn m e n t  o rgan iz a t io n s .  T h ese  
" n e w  h ir e "  fo r e c a s t s  c lea r ly  re f lec t  th e  ab o v e-m en t io n ed  roller c o a s te r  e f fec t .
A n o th e r  in teresting  a s p e c t  o f  th e  w o rk  fo rc e  age  d is tr ib u t io n  is th e  relatively  sm all  per­
c e n tag e  o f  w o rk e r s  in th e  2 0  to  2 4  age  coh or t .  T h is  su gges ts  th a t  th e  e d u c a t io n  and e x ­
p er ien ce  required  o f  in div idua ls  entering  th e  w ork  fo rc e  m a k e s  ear ly  en try  (i.e.,  during 
th e  early  2 0 's )  d if f icu lt .  R ath er ,  increased e m p h a s is  on co l lege  o r  technica l  d egrees  has  
fo re s ta l led  early  en try  into th e  field. H ow ever,  the  large p ercen tage  o f  w o rk e r s  in the 
2 5 —3 0  y e a r  age  c o h o r t  c lear ly  in d icates  the  recent increased  in terest  in s a fe ty  and  health 
con cern s .  T h e  fo l lo w in g  d a ta  on  e d u c a t io n  an d  e x p e r ie n ce  s u p p o r t  th is  f inding.
2 .  E d u c a t io n
T h e  average n u m b e r  o f  y e a r s  o f  fo rm al  e d u c a t io n  fo r  the  entire  w o rk  fo rc e  is 14 .7 .  A s  
show n on T a b le  5, th e  industrial  hygiene  basic  area  a p p ro a c h e d  16 y e a r s  (1 5 .8 )  o r  the
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Table 4: Average employee age of the 1977 occupational safety and health work force by job cluster* and basic area.**
B asic  A rea




P ro tec tio n General Medical
N o t
C lass if ied WT. A V.
A dm in is tra te s ,  
A dv ises ,  In terprets 4 2 .9 3 7 .7 4 3 .2 4 3 .3 4 2 .5 4 1 .7 4 2 .7
Inspects ,  Interprets ,  
Investigates,  Plans 4 1 .8 4 1 .7 37 .1 4 3 .4 42 .1 4 1 .9 4 1 .9
A n a ly z e s  Plans, 
D eve lop s  P ro ced ures 4 2 .6 4 7 .6 3 7 .7 4 1 .3 4 5 . 0 3 0 . 0 43 .1
Provides  Train ing 42 .1 5 2 .4 3 6 .6 4 3 .8 4 0 .8 4 2 .5
P erfo rm s  and  
A n a ly ze s  T e s t s 4 3 . 2 3 4 .9 3 5 .6 37 .1 3 7 . 8 3 3 . 2 3 7 .5
M aintains,  R epairs ,  and  
A d a p t s  E q u ip m e n t 4 1 .3 3 3 . 0 4 4 .3 4 5 .3 4 2 . 0 4 7 .0 4 2 .6
Physician 5 0 .3 5 0 .3
Nurse 4 4 .7 4 4 .7
N o t  C lass if ied 4 0 .7 3 1 .2 3 6 . 2 4 8 .3 4 5 .8 4 1 . 0 4 1 .6
WT. A V . 4 2 .2 3 6 .2 3 6 .9 4 3 .5 4 2 .6 4 5 .2 4 1 . 0 4 2 .3
*See page 6 for job cluster definitions.


















15 20 2 5 3 0 3 5  4 0
Age, Years
4 5 5 0 5 5 6 0 6 5 7 0
F igu re  1: P ercen t  f r e q u e n c y  d is tr ib u t io n  o f  age  in f ive-year c o h o r ts ,  1 9 7 7  o c c u p a t io n a l  
s a fe ty  an d  h ealth  w o rk  force .
Table 5: Average years of formal education of the 1977 occupational safety and health work force by job cluster* and basic area.**
Basic  A rea




Pro tection General M edical
N o t
Class if ied WT. A V .
A dm in istra te s ,  
A dvises ,  In terprets 15 .0 1 6 .0 15 .3 14 .6 15 .4 1 4 .0 15.1
Inspects,  Interprets,  
Investigates, Plans 1 4 .5 16 .6 15 .3 13 .6 14 .5 14 .4 14 .4
A n a ly ze s  Plans, 
D evelops P rocedures 15 .2 17 .3 15 .7 14 .6 14 .5 1 6 .0 1 5 .0
Provides Train ing 14 .5 14 .6 14 .2 14 .9 17 .6 14 .6
P erfo rm s and 
A n a ly ze s  T e s t s 14.1 15 .0 1 6 .2 13 .8 15 .8 17.1 15 .6
M aintains,  Repairs ,  and 
A d a p t s  E q u ip m e n t 13 .7 12 .0 10 .8 11 .9 12.7 1 2 .5 1 2 .8
Physician N /A N /A
Nurse 1 4 .6 14 .6
N o t  C lass if ied 14 .3 14 .5 15.1 13 .8 14 .7 1 5 .0 14 .7
WT. A V. 14 .7 15 .4 15 .8 13 .5 14 .6 N /A  - 14 .9 14 .7
*See page 6 for job cluster definitions.
**See page 4 for basic area definitions.
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e q u iv a len t  o f  a b a cc a la u re a te  degree ;  fire p ro te c t io n  w as  1 3 .5  years.  In v irtua lly  every 
basic  area ,  the  " a d m in i s t r a t e s ,  advises,  in te rp re t s "  j o b  c lu s te r s  re f lec ted  a higher average 
th an  th e  " in sp e c t s ,  in terprets ,  investigates,  p la n s "  o r  " p e r f o r m s  and an a ly z e s  t e s t s "  jo b  
c lusters .  Con verse ly ,  the  " m a in ta in s ,  repairs, and  a d a p t s  e q u ip m e n t "  c lu s te rs  co n ta in  a 
u n i fo rm ly  low er average e d u ca t io n a l  level th an  the  o th e r  jo b  c lusters .  In a series o f  tests ,  
th e se  e d u c a t io n a l  d i f fe re n ce s  w ere  fo u n d  to  be highly s ta t is t ica l ly  s ign if icant,  lending 
fu r th er  c re d e n ce  t o  th e  in d e p e n d e n c e  o f  the  jo b  c lu sters  show n.
3. E x p e r ie n ce
T h e  e m p lo y e e  ch arac te r i s t ic s  q u est io n n a ire ,  in ad d it io n  t o  ask ing  the  e m p lo y e e ' s  age  and 
n u m b e r  o f  y ear s  o f  fo rm al  e d u c a t io n ,  a l so  req u ested  the  n u m b er  o f  y ear s  on  the p resen t  
jo b .  A s  suggested  in th e  age  d is tr ib u t io n ,  the  e x is t in g  w o rk  fo rc e  is re latively  ex p er ien ced .  
A verage  y ear s  on the  jo b  w as  6 .8  fo r  all w ork ers ,  with the  m edical  and  fire p ro tec t io n  
a rea s  c lo se  to ,  o r  exceed in g ,  8  years. T h e  rad iat io n  and  industrial hygiene  b a s ic  area 
average are bo th  less th an  6  years .  T a b le  6  p re sen ts  the  e x p e r ie n ce  d a ta  b y  jo b  c lu ster  
and  basic  area . In reviewing the  jo b  c lu s te r  averages, "a d m in i s t r a te s ,  advises,  in te rp re ts "  
an d  " a n a l y z e s  p lans, d e v e lo p s  p r o c e d u r e "  and  " p h y s i c i a n "  a re  high e x p e r ie n ce  clusters.  
"P e r fo r m s  te sts  and  a n a ly z e s "  is low, with an average o f  5 years.
T o  sh ed  fu r th e r  light on the  n ature  and e x te n t  o f  the  ex p e r ie n ce  o f  the  ex is t in g  w ork  
fo rce ,  e m p lo y e e s  w ere  a l so  a sk ed  w h eth er  their  prior  jo b  w as  re lated  to  the  sa fe ty  and 
health field. Over 4 0  p ercen t  (42 .9% ) in d icated  th a t  it w as  re lated ,  suggest in g  th a t  the 
to ta l  o c c u p a t io n a l  safe ty- and health-related ex p e r ie n ce  o f  the  w o rk  fo rc e  far  e x c e e d s  
th e  6 .8  y ear s  in d icated  ab ove .  A  d e ta i led  b re a k d o w n  o f  the p ercen tage  o f  w o rk ers  with 
p r io r  re lated  jo b s  is p re se n te d  on T a b le  7. High "p r e v io u s  e x p e r ie n c e "  basic  area s  are 
th o se  o f  m edical  (56 .4% ) and  rad iation  (5 0 .4 % ) ,  w h ereas  s a fe ty  (4 0 .0 % ) and fire  p r o ­
te c t io n  (34 .6% ) are  area s  with  low er  percentages .
4. E m p lo y e e  Pro files
R eview ing  the d a ta  p re se n te d  th us  far, o n e  m a y  c o n s t r u c t  p ro f i le s  o f  individual j o b  c lu s­
ters  and  begin t o  a scerta in  a general de scr ip t io n  o f  e m p lo y e e s  a s so c ia te d  with these  
group in gs .  F o r  e x a m p le ,  th e  p ro f i le  o f  th o se  w h o  "m a in ta in ,  repair, a d a p t  e q u ip m e n t "  
in d icate s  th a t  th ese  e m p lo y e e s  have had, relatively speak in g ,  m ore  jo b  ex p er ien ce ,  but 
less fo rm a l  ed u c a t io n ,  an d  fe w e r  o f  th em  have w o rk e d  in " p r i o r  r e la te d "  jo b s .  T h is  su g­
gests  th a t  the  ty p ica l  w o rk e r  in th is  c lu s te r  p r o b a b ly  received on-the- job  tra in ing in 
h is/her p re sen t  jo b  role and , hence, is less m o b ile  than are w o rk ers  in o th e r  clusters.  
T h o se  w h o  "a d m in i s t r a t e ,  advise , in te rp re t "  are  so m e w h a t  o ld er  th an  e m p lo y e e s  in o th er  
g roups ,  have had 1 5  y ear s  o f  fo rm al  ed u ca t io n ,  relatively  greater  e x p e r ie n ce  on  their 
p re sen t  jo b ,  and  a higher p ro p o r t io n  have p rev iou sly  held a related jo b  (as m igh t be 
e x p e c te d ) .
In term eshing  such p ro f i le s  with the  c o m p le te  d e sc r ip t io n  o f  the v a r io u s  jo b  c lu sters  d e ­
scr ib ed  earlier  in this  c h a p te r  will a s s i s t  th e  reader in u n d ers tan d in g  m o re  fu lly  th e  nature  
a n d  c o m p le x io n  o f  the  ex is t in g  o c c u p a t io n a l  s a fe ty  and  health w o rk  force. T h e  n ex t  
sec t io n  o f  th is  c h a p te r  d e a ls  with e m p lo y e r s '  p e rc e p t io n s  o f  the  m in im u m  req u irem en ts  
fo r  new  hires t o  rep lace  e x is t in g  w o rk ers  w h o  m a y  be p r o m o te d  o r  retired.
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Table 6: Average years on existing job of the 1977 occupational safety and health work force by job cluster* and basic area.**
B asic  A rea




P ro tec t io n General Medical
N o t
C lass if ied WT. AV.
A dm in istra te s ,  
A dv ises ,  In terprets 7 .0 3 .6 5 .3 9 .3 7.1 5 .2 7.1
Inspects,  Interprets,  
Investigates,  Plans 5 .9 1 0 .8 6 .6 8 .5 7 .0 6 .8 6 .5
A n a ly z e s  Plans, 
D eve lop s  Pro cedures 9 .5 16.1 5 .2 5.1 6 .9 . . . 1.0 8 .6
Provides  Train ing 6 .3 3 .0 7 .4 7 .3 3 . 0 6 .6
P erfo rm s  and 
A n a ly z e s  T e s t s 8 .3 3 .4 3 .5 4.1 5 .8 4 .8 5 .0
M aintains,  Repairs ,  and  
A d a p t s  E q u ip m e n t 7 .0 2 .0 6.1 1 0 .0 7 .8 1 9 .5 8 .2
Physician 9 .4 9 .4
N urse 7 .8 7 .8
N o t  C lassif ied 6 .0 4 .9 4 .4 11 .3 7.1 5 .3 6.1
WT. A V . 7 .2 5 .2 4 .3 8 .7 7 .0 7 .9 5 .5 6 .8
*See page 6 for job cluster definitions.
**See page 4 for basic area definitions.
Table 7: Percent of the 1977 occupational safety and health work force with prior related job.
B asic  A rea * - *




P ro tectio n G en era l M edical
N o t
C lass if ied WT. AV.
A dm in istra te s ,  
A dvises ,  Interprets 4 3 .3 8 2 . 2 5 3 .0 4 1 .8 4 9 .3 44 .1 4 6 . 0
Inspects ,  Interprets ,  
Investigates, Plans 4 2 .2 4 0 .8 4 6 . 0 3 2 .2 4 2 .2 34 .1 4 1 .3
A n a ly z e s  Plans, 
D eve lop s  P ro ced u re s 2 5 .2 1 0 0 .0 1 0 0 .0 62 .1 5 9 .7 3 7 .5
Provides  T ra in ing 3 5 . 5 4 0 .5 3 4 .6 3 3 .3 47 .1 2 1 .7 3 8 .9
P erfo rm s  and 
A n a ly ze s  T e s t s 3 2 .9 2 0 .0 5 0 .6 39 .1 5 6 .2 5 7 .2 4 6 .7
M aintains, R epairs ,  and  
A d a p t s  E q u ip m e n t 4 3 . 5 3 7 .8 2 6 .9 3 3 .8
Physician 5 8 .0 5 8 .0
Nurse 5 6 .2 5 6 .2
N o t  C lass if ied 3 6 .9 3 0 .5 3 1 .2 1 7 .0 5 0 .0 2 7 .8 3 2 .7
WT. A V . 4 0 . 0 5 0 .4 4 8 .3 3 4 .6 4 6 .6 5 6 .4 2 9 .0 4 2 .9
*See page 6 for job cluster definitions.
**See page 4 for basic area definitions.
F. NEW H IR E  PROFILE
T h e  d a ta  r e p o r te d  in th is  sec t io n  cen ter  on descr ib ing  the m in im u m  jo b  req u irem en ts  in te rm s  
o f  e d u c a t io n ,  ex p er ien ce ,  and  ce r t i f ica t ion ,  and  relate  the m in im u m  salary e m p lo y e r s  indicate  
th e y  are willing t o  p ay  to  a t t r a c t  such personnel.  T h is  sec t io n  begins with a p resen ta t ion  o f  the 
p e rc e n ta g e  d is tr ib u t io n  o f  w o rk t im e  sp e n t  a m o n g  th e  fo u r  basic  areas.
T ab le  8 :  A v erage  p ercen t  o f  e m p lo y e e  t im e  sp e n t  b y  o c c u p a t io n a l  s a fe ty  and  health  re sp on sib i li ty  
an d  basic  area.
B asic  A rea
O ccu p a t io n a l  S a fe ty  and  Health R espon sib il i ty
P revention  o r  
T r e a tm e n t  o f  
Injury
Prevention or 
T r e a tm e n t  o f  
Il lness D ue  to  
R ad ia t io n
Prevention or 
T re a tm e n t  o f  
I llness D ue  to  
O ther  C auses
Prevention 
o f  Fire
S a fe ty 7 7 .1 % 0 .7% 9.6% 12.6%
R a d ia t io n 3 .2 9 1 .2 4 .4 1.5
Industria l  H ygiene 8 .2 4 .0 8 5 .7 2 . 6
F ire  P ro te c t io n 16 .5 0 .3 4 .0 7 9 .3
G en era l 4 4 . 2 2 .8 2 4 .4 2 8 .8
M edical 7 3 .7 1.0 2 3 .2 2 .2
N o t  C lass if ied 11 .7 2 .0 5 .8 3 .6
T o ta l  B a s ic  A re a s 5 7 .6 2 .7 18 .5 18 .4
A s  in d ica ted  in T a b le  8 ab ove ,  j o b  ro les  in all the basic  a rea s  co n ta in  so m e  responsib i li t ie s  a c ro s s  the  
s a f e ty  an d  health  sp ec tru m . In general,  over 7 5  percen t o f  the  w o rk e r 's  t im e is sp en t  in his basic 
area  o f  sp ec ia l iz a t io n  (i.e.,  indiv iduals  in the sa fe ty  basic  a rea  spend  an average o f  77 .1  p ercen t  o f  
their  t im e  in the  p revention  o r  t r e a tm e n t  o f  o c c u p a t io n a l  in jury). T h e  rem ain ing t im e  is then 
d iv id ed  be tw een  th e  o th e r  areas, w ith  th e  p revention  or  t r e a tm e n t  o f  injury usually  being e m p h a ­
s ized  (n o te  t h a t  bo th  th e  general and  m edical  basic  area s  f o c u s  on th is  ca tegory ) .
A n  ad d it io n a l  area  o f  in terest  is the p ercen tage  o f  jo b s  w hich are  full time. T he  survey w as  de f in e d  
t o  in c lu d e  all w o rk ers  w h o  spend  5 0  p ercen t or  m ore  o f  their t im e  in the  prevention  or t r e a tm e n t  
o f  o c c u p a t io n a l  illness o r  in jury, or  in th e  p reven tion  o f  fire. T a b le  9  p resen ts  the  p ercen tag e  o f  jo b  
ro les  w hich are full t im e, t a b u la te d  b y  jo b  c lu s te r  and  basic  area. N o te  th a t  6 8 .4  p ercen t  o f  all jo b  
ro le s  w ere  re p o r te d  a s  full t im e  pos i t ion s .  T h e  rad iation , m edica l,  and  industrial hygiene areas  all 
r e p o r te d  over 8 5  p ercen t  o f  their e x is t in g  o c c u p a t io n a l  sa fe ty  and  health jo b s  as being full tim e. A s  
w o u ld  be e x p e c te d ,  in bo th  the  sa fe ty  an d  general area s  a lm o s t  tw o-th irds  (62% ) o f  the  jo b  roles 
w ere  full t im e  p o s i t io n s .  M o st  o f  the  full t im e  p o s i t io n s  are in the  " p e r f o r m s  te sts  and  a n a ly z e s "  
a n d  nursing  c lusters .  T h e  " a d m in i s t r a te s ,  advises, in te rp re ts”  and  " in sp e c t s ,  in terprets ,  investigates,  
a n d  p la n s "  c lu s te r s  co n ta in  a  high p ercen tag e  (again a lm o s t  tw o-th irds)  o f  full t im e  sa fe ty  and 
health  j o b  roles.
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Table 9: Percent of occupational safety and health job roles reported as full time by job cluster* and basic area.**
Basic Area






Classified WT. A V .
Administrates, 
Advises, Interprets 5 4 .9 8 7 .9 7 5 .0 8 5 .7 6 2 .8 . . . 5 1 .4 6 0 . 0
Inspects, Interprets, 
Investigates, Plans 6 3 .4 8 7 .5 6 0 .9 7 6 .8 6 1 . 0 . . . 4 3 .0 6 3 .6
Analyzes Plans, 
Develops Procedures 8 8 .6 1 0 0 .0 1 0 0 .0 5 5 .6 7 7 .6 . . . 1 0 0 .0 8 4 .8
Provides Training 4 0 .5 . . . . . . 51.1 39 .1 . . . 2 1 .7 3 9 .9
Performs and 
Analyzes Tests 8 4 .6 1 0 0 .0 9 7 .8 1 0 0 .0 7 0 .0 . . . 1 0 0 .0 9 0 .9
Maintains, Repairs, and 
Adapts Equipment 4 2 .7 1 0 0 .0 1 0 0 .0 80.1 4 2 .3 . . . 5 0 .0 5 4 .7
Physician . . . . . . . . . — . . . 6 1 . 8 . . . 6 1 . 8
Nurse . . . . . . . . . . . . . . . 8 8 . 8 . . . 8 8 .8
Not Classified 56.1 1 0 0 .0 8 8 .3 5 6 .3 6 6 . 5 . . . 9 5 .3 6 8 .5
WT. A V. 6 2 .5 9 5 .8 8 8 .4 7 6 .5 6 2 .3 86 .1 7 3 .9 6 8 .4
*See page 6 for job cluster definitions.
**See page 4 for basic area definitions.
The profile of new hire requirements, as indicated by the employers responding to this survey, is 
presented below. When coupled w ith the description of the existing work force as discussed above, 
these requirements present an interesting picture of where employers believe the job m arket is 
going.
1. Education
The m inim um  educational requirements for the various job roles, as reported by surveyed 
employers, are presented on Table 10. Note that over a third of the new hires w ill be re­
quired to  have a bachelor's degree, w ith an additional 20 percent requiring some college 
(technical school or business school) training. In all, almost 80 percent of the existing 
and anticipated hires in the occupational safety and health field w ill be required to have 
some college level training.
However, most of tha t training will be at or below the bachelor's degree level. Only 1.5 
percent of the new hires are expected to have master's degrees and 1.3 percent more ad­
vanced degrees. In fact, when the M .D . degree requirements are removed, less than 0.2  
percent of the new hires will need be required to  have obtained a Ph.D. degree. This lack 
of emphasis on graduate degrees reflects the fact that the survey requested minimum  
educational requirements for replacements in given job roles. Therefore, the bias was 
probably centered on the new entrant candidate w ith a basic educational background 
and w ith  some, but not extensive, experience.
Educational requirements by basic area are presented on Table 11. The industrial hygiene 
area requires the greatest proportion o f baccalaureate or higher degrees. However, the 
radiation area requires the highest proportion of master's level degrees of a new en tran t 
Fire protection requires the lowest minimum educational background. The appearance of 
LPN's and RN's in other than the medical basic area indicates that these em ployer respon­
dents desired new entrants w ith either a LPN or RN to  do other than nursing related 
activities. Hence, these candidates would need the appropriate registration but would 
presumably not w ork in the practice of nursing.
2. Experience
The new entrant hypothesis is borne out by the "m inim um  experience” data presented 
on Table 12. Employers, on the average, are requesting 3 .9 years of minimum experience 
fo r new hires. Recruits in the safety basic area are being required to have 4 .2  years of 
previous experience: those in the general basic area are required to have 3 .9  years of 
experience. Among job clusters, those who ''administrate, advise, and interpret" and 
"analyze plans and develop procedures'' are required to  have markedly greater experience 
at the new hire level than those found in the remaining job clusters. Overall, it appears 
tha t employers are demanding at least 3 years of past-related experience fo r their vacant 
positions, regardless of basic area and job clusters.
3. Certification
Employers were also asked to specify whether any formal or professional certification  
or registration would be required as a prerequisite for a new hire. Their responses are
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Table 10: Percent of job roles by anticipated minimum educational requirement and job cluster* for new hires.
J o b  c lu s te r N o n e H.S.




S ch o o l B .S . M.S. L . P . N . * * R . N . * *
Ph.D.
M.D. O ther WT. AV.
A dm in istra te s ,  
A dvises ,  Interprets 1.0% 13 .9% 24 .0 % 5.1% 4 9 .9 % 3.3% 0 .2 % 0 .8 % 0.2% 1.5% 100 .0%
Inspects,  Interprets,  
Investigates,  Plans 2 .6 2 9 .4 2 7 .4 5.1 3 1 .9 0 .7 0 .4 0 .9 0 .0 1.7 1 0 0 .0
A n a ly z e s  Plans, 
D eve lops  P ro ced u res 1.7 1 7 .4 5 .7 8 .3 6 5 .9 0 .7 0 .0 0 .0 0 .0 0 .9 1 0 0 .0
Provides Tra in ing 2 .0 2 8 .3 2 9 .9 5 .5 2 9 .9 0 .0 1.2 2 .0 0 .4 2 .4 1 0 0 .0
P erfo rm s  and 
A n a ly z e s  T e s t s 0 .3 1 8 .4 4 .3 6 .9 6 6 .2 2 .6 0 .3 0 .5 0 .0 0 .7 1 0 0 .0
M aintains, Repairs ,  and  
A d a p t s  E q u ip m e n t 2 1 .7 1 8 .8 2 5 .4 19 .6 8 .7 8 .0 0 .0 0 .0 0 .0 0 .0 1 0 0 .0
Physic ian . . . . . . . . . — — . . . . . . . . . 1 0 0 .0 . . . 1 0 0 .0
Nurse . . . 3 .5 2.1 1.8 3 .8 0 .5 15 .9 7 1 .3 0.1 0 .5 1 0 0 .0
N o t  C lassified 5 .4 2 7 .3 2 0 .6 4 .6 3 5 .5 0 .8 0 .8 2 .9 0 .5 2 .0 1 0 0 .0
WT. A V . 2 . 2 % 2 0 .4 % 19.8% 5.2% 3 6 .9 % 1.5% 2.2% 9.1% 1.3% 1.4% 100 .0 %
*See page 6 for job cluster definitions.
‘ ‘ Although it is recognized that LPN and RN are not degrees, they do reflect differing levels of education achievement and hence were used as educational proxies.
Table 11: Percent of job roles by anticipated minimum education requirements and basic area* for new hires.





School B.S. M.S. L .P .N .** R .N .* *
Ph.D.
M .D . Other WT. A V .
Safety 2.3 23.5% 23.5% 5.8% 41.0% 1.1% 0.5% 0.8% 0.0% 1.6% 100.0%
Radiation 0.0 11.6 10.0 27.6 33.2 16.7 0.0 0.8 0.0 0 .0 100.0
Industrial Hygiene 0 .0 9.6 6.9 2 .8 74.7 3.6 0 .0 1.6 0.2 0.6 100.0
Fire Protection 6.6 38.4 17.5 4.3 29.6 0.0 0 .0 0 .2 0.5 2.8 100.0
General 1.9 21.9 26.1 5.7 39.8 1.7 0.3 1.2 0.1 1.4 100.0
Medical . . . . . . . . . . . . . . . . . . . . . . . . . . . — . . .
N ot Classified 9.4 22.2 17.9 2.7 41.8 4.4 0 .0 1.6 0.0 0.0 100.0
W T. A V . 2.2% 20.4% 19.8% 5.2% 37.0% 1.5% 2.1% 9.1% 1.3% 1.4% 100.0%
*See page 4 for basic area definitions.
**Although it is recognized that LPN and RN are not degrees, they do reflect differing levels of education achievement and hence were used as educational proxies.
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Childhood Diet, Overweight, and CVD Risk 
Factors: The Healthy Start Project
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Cardiovascular disease (CVD) risk factors can 
be identified in children and tracked over time.
We studied 519 children (mean age, 3.9 years) 
and reevaluated C V D  risk factors 4 years later. 
Baseline and follow-up (FU) measures included 
height, weight, body mass index (BM1), blood pres­
sure level, blood lip id  values, and 24-bour dietary 
intake. Nutritiona l predictors o f C V D  risk fac­
tors (lip id levels and BM1) were identified using 
regression analysis at follow-up. Energy intake at 
baseline and FU, as well as increasing B M I over 
time, were directly associated with total cholesterol 
levels. D ietary intake o f monounsaturated fat and 
dietary fiber were significant predictors o f  total 
cholesterol level at follow-up (inverse associa­
tions). Increasing BM I, waist circumference at FU, 
and intake o f sucrose at F U  were inversely associ­
ated with high-density lipoprotein cholesterol levels 
at FU. Waist circumference and BM I at FU  were 
associated w ith higher triglyceride levels, while 
percent energy from monounsaturated fat was 
associated w ith lower values. This study provides 
further evidence that dietary intake influences 
C V D  risk factors in childhood. (Prev Cardiol.
2008; 11: 11- 20) mis u ja *i
The prevalence of overweight am o n g  children in the United States has been increasing. Between 
the 1960s and 1 9 9 9 -2 0 0 2 ,  the prevalence am o n g  
6- to  11-year-old children increased from 4 .2 %  to 
15.8%, almost a 4-fold increase.12 Similarly, for 12- to
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19-year-old children, th e  prevalence increased from 
4 .6 %  to 16.1 %. Currently (1 9 99-2002) ,  16% o f  6- to 
19-year-olds are overweight (body mass index [BMIJ 
>95th percentile), and an addit ional 15% are “at risk 
for overweight"  (BMI between the 85 rh and 95th 
percenti le values).1'2 T h e  prevalence of overweight 
has also doubled am ong US preschool children aged 
2 to  5 years in the past 30  years. In the National 
Health and Nutrition Examination Survey (NHANES) 
1 9 9 9 -2 0 0 2  survey, 10 .3%  of 2- to  5-year-old children 
were overweight (BMI >95th percentile), compared 
with 5.0%. in the N H ANES I survey (1 9 7 1 -1 974).2-5 
Increasing prevalence of overweight am o n g  chil­
dren has serious implications for children’s health 
because it is associated with  comorbidities during 
ch ildhood ,  as well as increased risk o f  chronic  disease 
and decreased life expectancy in adult  life. A m ong 
the  diseases for  which risk is increased are hyperten­
sion, dyslipidemia, the  metabolic  syndrome, insulin 
resistance, diabetes,  polycystic ovary syndrome, sleep 
apnea, asthma, endocrine  abnormali t ies, o r thopedic  
disorders, and  psychological problem s.4̂
O ve rw e igh t  is primarily  due to  an imbalance 
be tw een  energy intake and  energy expenditu re ,  
o p e ra t in g  w ith in  a f ram ew ork  of genetic  susceptibil­
ity. Diet and  physical activity are the  major co n tr ib u ­
tors  to  each energy factor;  however,  they are dif­
ficult to m easure ,  especially in y o u n g  children. T h e  
H ea l th y  Start  (HS) project is a N a t iona l  Institutes 
o f  H e a l th - f u n d e d  study o f  diet  an d  cardiovascular 
disease (CVD) risk factors in a co h o r t  o f  young  
children .  Phase I ( 1 9 9 5 -1 9 9 8 )  involved an in te rven ­
tion to m odify  the food service (ie, reduce  saturated  
fat in foods) in H ead  Start cen ters  and  develop  and 
im p lem en t  a preschool  health  curricu lum  (for m o re  
in fo rm at ion ,  see w w w .H ea l thy -S ta r t .com ). T h e  food 
service a n d  educationa l  in te rven tions  resulted in a 
significant reduction  in the  tota l  a n d  sa tu rated  fat 
c o n ten t  o f  ch i ld ren ’s meals and  snacks, lower  b lood 
cholestero l  levels, and an increase in ch ild ren ’s 
health  and  nu tr it ion  kn o w led g e .SU|4 Phase II was a 
fo l low-up (FU) study of the  children  5 years later 
(1 9 9 9 -2 0 0 3 )  to assess changes in weight status, 
diet, an d  o th e r  C V D  risk factors over  time. This 
re p o r t  exp lo res  the  re la tionships be tw een  baseline 
a n d  4-year FU changes in weight status, lipid levels,
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Figure 1. Children who met lOO'M) of dietary reference intakes for selected vitamins.
a n d  n u tr ien t  in take in the  HS c o h o r t  o f  young,  low- 
incom e minori ty  children.
METHODS
O n e  o f  the  p r im ary  objectives o f  the  HS p ro jec t  was 
to  evaluate  th e  re la t ionsh ip  b e tw een  d ie ta ry  in take  
and  selected C V D  risk factors in y o u n g  ch ild ren .  
F rom  1 99.5 t h ro u g h  1996 all ch ild ren  en te r in g  1 o f  
9 p a r t ic ip a t in g  H S p re sch o o ls  in upsta te  New' York 
w ere  eligible for  e n tr a n c e  in to  the  study. W h e n  the 
ch ild ren  e n te re d  p re sch o o l ,  baseline a n th r o p o m e t ­
ric an d  b lo o d  lipid p a ra m e te r s  w ere  m easured .  In 
ad d i t io n ,  a 2 4 - h o u r  d ie ta ry  in take was ob ta ined .  
F our  years later,  from  2 0 0 0  to  2 0 0 3 ,  the ch ild ren  
w ere  loca ted  a n d  th e  sam e da ta  w’e re  collected:  
(dietary recall,  lipid profile ,  and  a n th r o p o m e t r ic  
m easu rem en ts )  in this p o p u la t io n  of 7- to  10-vear- 
olds.  T h e  s tudy was a p p ro v e d  by the  inst i tu t iona l  
rev iew  b o a rd  o f  C o lu m b ia  University.
Dietary Assessment
An in n o v a t iv e  c o m b in a t io n  m e th o d o lo g y  was 
e m p lo y e d  to assess p re sch o o l  d ie ta ry  in ta k e .12 
T h e  goal was to collect 2 4 - h o u r  d ie ta ry  recalls on  
ch ild ren  first e n te r in g  th e  H S p ro g ram  in th e  fall 
o f  1995 an d  1996 .  Tota l in take fo r  the day was 
o b ta in e d  by (1) d i rec t  o bse rva t ion  o f  the  ch ild ren  as 
they  a te  th e i r  m eals  a n d  snacks a t  th e  cen ters ,  w ith  
p late  w aste  m e a su re m e n t  to d e te rm in e  a m o u n t s  ol 
foods  a n d  beverages  c o n su m ed  and  (2) te le p h o n e  
in te rv iew s w ith  the  p r im ary  adu lt  food  p ro v id ers  
to  d e te rm in e  types a n d  a m o u n ts  o f  foods/beverages  
co n su m ed  o u ts id e  o f  the  H S setting on  the  sam e 
day as the  meal obse rva t ion .  T h e  lat ter  a p p ro a c h  
was assisted by c o m p le t io n  o f  a w r i t ten  food record
by the  p r im ary  food p ro v id er  to give the  te lephone  
in te rv iew er  a m o re  accura te  a cc o u n t  o f  the  c h i ld ’s 
food in take .  T h e  c o m p le te  d ie ta ry  in take assess­
m en t  p ro to co l  was ad ap ted  from  exis ting  p ro to co ls  
p ro v en  to be re liable  a n d  v a l id .12
T h e  2 4 - h o u r  d ie ta ry  recall at FU took  place 
e ithe r  a t  p re schoo l  fairs o r  in the c h i ld ’s hom e.  T he  
da ta  w e re  o b ta in e d  th ro u g h  in te rv iew  of b o th  the 
child a n d  the  p a re n t  to o b ta in  a co m p le te  history of 
foods ea ten  a t  h o m e  and  o u ts ide  the hom e.  N u tr ien t  
c o n te n t  o f  the  2 4 - h o u r  recalls was calcula ted  using 
the N u tr i t io n  D ata  Systems for Research  sof tware  
(version 4 .0 1 ;  N u tr i t io n  C o o rd in a t in g  C ente r ,  
University  o f  M in n e so ta ,  M in n eap o l i s ,  M N ) .
R eference  values fo r  folate w ere  taken  from  the 
US Daily R eference  In takes (DRI). Dietary fiber 
in take  was c o m p a re d  w ith  the  gu idelines for chil­
d re n  aged 5 and  o ld e r ,1' while  p e rce n t  energy  (F%) 
from  sa tu ra ted  fat was c o m p a re d  with  the  N a t iona l  
C h o les te ro l  E du ca tio n  P rogram  (NCF.P) guidelines 
fo r  ch i ld ren  aged 2 to  19 y e a r s .1'’
M e a su rem e n ts
T h e  same p rocedures  and e q u ip m en t  were  used at 
baseline a n d  FU. Weight was m easured  with an  elec­
tron ic  self-calibrating scale (SECA 7 0 7 ;  Seca C o rp ,  
H am b u rg ,  G erm any).  H e ig h t  was m easured  with a 
rigid height  bar  (Seca C o rp ,  H a m b u rg ,  Germ any).  
Waist c ircum ference  was m easured  at the  level o f  the 
umbilicus. Blood lipids were m easured  by a nonfas t ­
ing capillary b lo o d  sample ob ta ined  from  the  finger 
and  immediately  analyzed for total cholesterol,  high- 
density l ipopro te in  cholesterol (H D L-C ),  and triglyc­
eride levels using the  Choles tech  L DX Analyzer sys­
tem (Choles tech , H ayw ard ,  CA). All m easurem ents
WINTER 2(108 PREVENTIVE CARDIOLOGY
Table I. 24-hou r N u tr ie n t make at Baseline (M ean Age, 3.9 y) and at F o llo w - l'p  (M eat Age, 8.2 y), bv Ses and U til n ic itv  o f  C h ild
A (;k, v
A f r ic a n  A m k r io , \n  (n = 9 9 )  
3 - 4  7- iO
H is p a n ic  ( n = ro 8 )  
3-4  7 - io
C a u c a s u s  !n  = î  î )
Ì - 4  7 - io
T o t a i
.1 -4
(N = 2 ? l)
' - 1 0
(ilR LS
Total kc.il 1467 (565) 1519 (554) 1396 (516) 1466 (495) 1391 (414) 1555 (645) 1416 (521) 1499 (536 )
K%  total hit 30.6 (7.1) 32.3 (8.0) 31.7 (7.0) 3 1 .3 (6 .8 ) 31.4 (7.4) 32.1 (7.8) 31.1 (7.1) 31.8 (7.5)
I'V'o saturated 11.6 (3.5) 11.4 (3.4) 12.6  (3 .8 ) 1 1 .6 (2 . ' ) 12.4 (3.9) 115  (3.2) 12.1 (3.7) 11.4 (3 .111’
fat
F.% M U F A 1 1.3 (3.0) 12.5 (3.6) 1 1.3 (3.0) 11 7 (3.7) 12.1 (3.4) 11.8 (3.6) 11.3 (3.1) 12 . 1  ( . I ' ) '
Ec,(. PU FA 5.5 (3.1) 5.6 (3.0) 5.3 (2.8) 5.4 (2.9) 5.4 (3.4) 5.3 (3.0) 5.4 (3.1) 5.5 (2.9)
Cholesterol, 164 (119) 166 ( 146) 205 ( 133) 172 (124) 162 (93) 172 (138) 180 (122) P I  (138)
mg
Folic acid, 276 (177) 166 (78) 235 (153) 201 (113) 281 (189) 192 (124) 258 (167) 189 ( 11 5)J
Fiber, £ 10.8 (6.1  ) 9 . '  ¡4.6) 10.7 (5.0) 10.2 15.0) 10.7 (4.1) 11.2 (6.4) 10.6 (5.3) 10.1 (5.0)
Sucrose, <* 35.8 (23.6) 37.3 (25.2) 35.9 (21.6) 34.6 (19.9) 32.4 (16.8) 39.2 (22.1) 35.3 (21.7) 36.5 (22.6)
Bo y s
Total kcal 139~ (519) 1615 (544) 1389 (554) 1598 (462) 1526 (640) 1697 (434) 1422 (559) 1632 (497)J
F.% tom i fai 30.5 (7.1) 32.2 (6.7) 29.3 (6.9) 31.8 (6.4) 30.8 (6.2) 32.2 (7.8) 30.1 (6.9) 32.0 (6 .9 )L
K%  saturated 11.4 (3.3) 11.7 (2.9) 11.7 (3.8) 12.0 (3.2) 12.1 (3.8) 11.9 (3.2) 1 1.7 (3.6) 11.8 (3.1)
F.% M l  T A 11.3 (3.0) 12 .3 (3 .2 ) 10.4 (3.0) 11.8 (3.0) 11.6 (2.7) 12.3 (3.4) 1 1 . 0  (3 .0 ) 12.1 (3 .2 )'1
B n  P IT 'A 5.5 (3.1) 5.7 (3.4) 5.2 (2.8) 5.5 (3.0) 5.3 (3.3) 5.6 (3.3) 5.5 (3.1) 5.6 (3.2)
C h o le s te r o l , 157 (1 0 3 ) 176 ( 129) 189 (145) 1 8 3 ( 1 3 6 ) 161 (88 ) 17« (981 17) (119) 179 (125)
mg
F o lic  a c id ,  p g 2 6 9 (1 9 9 ) 208 (165) 272 (170) 222  ( 1 1 1 ) 278 (196) 251 (153) 269 ( 186) 222 ( 14 3)L
Fiber, g 9.5 (4.4) 10.5 (5.8) 10.8 (5.7) 11.3 (5.0) 10.4 (6.1) 11.6 (4.1) 10.2 (5.3) 11.0 (5.2)
Sucrose, g 38.3 (18.5) 42.1 (24.4) 35.7 (24.7) 38.2 (23.8) 41.7 (30.3) 46.3 (24.5) 38.0  (23.8) 4 1.5 (24.4)
Abbreviations: l."u . percent energy; M U F A , monounsaturated fat; PUFA, polyunsamr.itcd la ity  acid. Mean (standard devia tion).J Totals 
include 19 children ot m ixed or unknown edin idrv. ' /V O  I ; ll/ J<.0() 1.
were  p e r fo rm ed  in dup lica te  (except for the  b lood 
test) by a team  o f  doc tors ,  nurses,  and  technicians 
w h o  were  tra ined  an d  certified ori their  proficiency. 
A detailed descrip t ion  o f  the s tudy design, dietary 
assessment m ethodology ,  and  o th e r  measures and 
o u tcom es  has been published e lsew here .9' 14
Analysis
C V D  risk factors  included  BMI a n d  values o f  total 
cho les te ro l ,  H D L -C ,  an d  tr ig lycerides at baseline 
an d  FU. After  baseline  assessments,  ch i ld ren  in 6 of 
the  9 p re sch o o ls  pa r t ic ip a ted  in a food  service and 
edu ca tio n a l  in te rv en t io n  th a t  resulted  in sh o r t - te rm  
ch an g es  in d ie ta ry  in ta k e ,11 b lo o d  lip id p ro f i le s ,11 
and  hea l th  k n o w l e d g e 1';  how ever ,  these  d ifferences 
w ere  no  longer  p re sen t  a t  the  4 -year  FU assess­
m ent.  T h e re fo re ,  this re p o r t  co m p a res  d a ta  fo r  all 
o f  the  ch i ld ren  a t  4 -year  FU with  the ir  baseline 
p re schoo l  values.  L inear  regress ion  m o d e ls  (SPSS 
version  12.0, SPSS, Inc, Chicago ,  1L) e x a m in e d  the 
re la t ionsh ip  b e tw een  the  card iovascu la r  risk factors 
a n d  the  in d e p e n d e n t  variables.  Separa te  analyses 
w e re  ru n  for  each  o f  the  d e p e n d e n t  variables: 
to ta l  cho le s te ro l ,  H D L -C ,  tr ig lycerides ,  a n d  BMI 
at FU. N u t r i e n t  in take  at baseline (p reschoo l)  and 
FU based on  the  2 4 - h o u r  recalls was e n te red  into 
all m odels .  Specific i n d e p e n d e n t  variables  w ere
tota l  daily in take o f  ki loca lories  (kcal), sa tu ra ted  
fat, m o n o u n sa tu ra te d  fat (MUFA), tota l  t rans-fatty  
acids, fiber, and  sucrose.  F.rhnicity a n d  sex w ere  
d u m m y -c o d e d  and  included  as in d e p e n d en t  v a r i ­
ables. For each m odel  w i th  a serum  lipid as an 
o u tc o m e ,  change  in BMI from  baseline to FU was 
also e n te red  into the  m odel .  W ith  BMI a t  FU as 
the  d e p e n d e n t  variable,  BMI a t  p reschoo l  age was 
inc lu d ed  as an in d e p e n d e n t  variable .
A dd i t iona l  analyses e x am in ed  BMI c a te g o r i ­
cally. C h i ld re n  w hose  BMI fell w i th in  the  8 5 th  to 
9 4 th  percen ti le  for the i r  age and  sex acco rd ing  
to  the  2 0 0 0  US C en te rs  for Disease C o n t ro l  and 
P reven tion  g ro w th  c h a r t s 1 w e re  considered  “ at- 
risk” for overw eigh t ,  and  those  a t  o r  above the 
9 5 th  pe rcen ti le  w ere  classified as overw eigh t .  Total 
cho le s te ro l  was de f ined  as n o rm al  ( <  J 70  mg/dL), 
b o rd e r l in e  high ( 1 7 0 - 1 9 9  m g 'dL ) ,  o r  high (>200 
mg/dL). H D L -C  was def ined  as desirable  ( > 4 5  mg/ 
dL), b o rd e r l in e  low  (.35—45 mg/dL),  o r  low ( < 3 5  
m g/dL) based  on  the  US N C F P  g u ide l ines .1'’
RESULTS
Population
T h e r e  w ere  5 1 9  ch ild ren  w h o  w ere  assessed at 
baseline in the  HS s tudy a n d  reassessed at FU by 
D e ce m b er  2 0 0 3 .  At baseline,  9 8 %  o f  the  children
T ab le  II. ( '.orrelations Between N u tr ie n t Intake o i C h ild ren at Preschool Baseline (M ean Age. 3.9 y) and ar FJemcncarv School Fo llow -U p (M ean Age, 8.2 y)
kc:ai. Pro C H O T F A T SFAT M U F A FF. C H O L FIB  SU C FO L C A
Preschool r values
kcal -
Pro -0 .0 2
C H O ~ 0 .1 V -0 .5 3 b -
T F A T 0 .1 7h 0.09 ' -0 .8 9 1’ -
SHAT 0.10 ‘ 0 .201’ —0 .741’ 0 .7 7 1' -
M U  FA 0 .1 61’ -0 .01 -0 .7 7 1' 0 .9 11' 0 .56h ~
rt: 0 .461’ 0.06 0.02 -0 .0 6 -0 .01 -0 .0 9 1 -
C H O L 0 .45b 0 .34b -0 .4 4 11 0.341’ 0-361, 0 .26b 0 .1 81’ -
FIB 0 .6 9 b 0.01 0.11' - 0 .1 1 '“ -o. i r -0 .1 0 " 0.4.31’ 0 .201' -
sue 0 .641’ -0 .2 3 0 .16 1’ -0 .0 6 -0 .0 4 -0 .0 3 0 .21h 0 .20b 0 .42b
R ) l . 0 .3 5 b -0.01 0.07 0.07 -0 .01 - 0 .1 2 ‘ 0 .67b 0 .11 ' 0 .35b 0 .19b -
C A 0.64b 0 .221’ -0 .2 0 1, o.i r 0 .351' -0 .0 2 0.4 l b 0 .361’ 0 .36h 0 .3 11' 0 .361’ -
Hk-nic inary school, r  values
kcal -
Pro .09' -
c:h o -0 .1 3 " 0 .6 3 b -
IT’A I 0 .2 1 1 0 .231’ -0 .8 9 1’ -
.s f a t 0 .09 ' 0 .301' -0 .7 0 1, 0 .721’ -
M U  FA 0 .201' 0 .16h -0 .8 0 1’ 0 .9 2 1' 0 .55b -
FE 0 .5 7 1, 0.01 0.09" -0 .1 2  ‘ -0 .1 0 ' -0 .1 0‘ -
C H O I 0 .4 11’ 0 .301’ - 0 .4 9 1’ 0 .441, 0 .301’ 0 .3 9 1’ 0 .1 5‘* -
F IB 0 .6 3 1' 0 .11 ' 0.1 5l> -0 .0 8 -0 .1 9 1’ -0 .0 6 0.551, 0.09' -
s ue 0 .531’ 0 .341' 0 .2 5 1’ -0 .1 0‘ -0 .0 3 -0 .0 8 0 ,28b 0.07 0 .31h
F O I 0 .42b -0 .0 2 0 . I5 1’ - 0 .1 71’ 0 .1 0 ' -0 .1 71' 0.8 l b 0 .09 ' 0 .501, 0 .28b
CA 0 .4 9 1, 0 .16 1‘ -0 .03 0.05 0 .281’ 0.14-’ 0.431, 0.10' 0.341' 0.321’ 0.45b -
Abbrevia tions: C A , ca lc ium : C 'H O , ca ibohvdia te ; C l ID I . ,  cholesterol: PP., iron : PIB, fiber: FC)1., fo lic  acid; kcal, kilocalories; M U I A , m onou iisa iura ted  fat; Pro, p rote in ; SPAI, saturated la i; 
S U C , sucrose; TF A T. to ta l la i. - '/V O I;  'V 'c.OOl; '!><.05. _______  __________________________
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w e re  aged 3 o r  4  years (m ean age, 3 .9 ±1 .8  years). 
Ar HU, 9 7 %  o f  the  ch ild ren  were  aged  7  to  10 years 
(m ean  age, 8 .2 ± 1 .0  years).  O v e r  th ree - fo u r th s  of  
the  ch ild ren  en ro l led  in the  p ro jec t  w e re  o f  e thn ic  
m in o r i ty  status,  p r im ari ly  African A m erican  (40% ) 
an d  H isp an ic  (40% ).  N in e ty  p e rce n t  o f  ch ild ren  
lived in families w i th  an annual  in co m e  be low  
the  pov e r ty  level ( < $ 1 5 ,1 0 0  for a family o f  4 at 
baseline). O vera l l ,  7 0 %  o f  the  baseline  c o h o r t  
w e re  reassessed a t  FU, with families sca t te red  over 
a rad ius  o f  m o re  than  100 miles. T h e re  w ere  no  
significant d i f fe rences  in baseline  C V D  risk factor 
status o f  ch i ld ren  w h o  pa r t ic ip a ted  in the  FU and 
those  w h o  w ere  lost to  FU.
Die ta ry  In tak e
Hnergy in take  (kcal/d) increased significantly  from  
baseline to  FU in boys b u t  n o t  in girls (Table I). 
Energy in take  w as  also co rre la ted  w ith  in take  of 
specific n u t r ie n ts  a t  baseline as well as a t  FU (Table 
II). At baseline,  energy  in take  was negatively  c o r re ­
lated w i th  E %  from  c a rb o h y d ra te  and  d irectly  c o r ­
re la ted  w ith  in take  o f  E %  from  to ta l  fat, sa tu ra ted  
fat, a n d  M U FA, as well as in take o f  cho les tero l ,  
fiber, sucrose ,  folate  acid, calcium, a n d  iron .  At FU, 
energy  in take  sh o w ed  the  sam e sign if ican t  co r re la ­
tions  as a t  baseline,  excep t  th a t  it was no  longer  
assoc ia ted  w ith  E %  from  sa tu ra ted  fat; a n d  a t  FU 
energy  in tak e  was also negatively assoc ia ted  with 
E %  from  p ro te in .
Correlations Between Nutrients 
Statistically s ignificant  co rre la t io n s  w e re  observed  
b e tw een  specif ic n u t r ie n ts  bo th  at baseline  and  FU 
(Table II). In tak e  o f  tota l  fat was d irec t ly  c o r re la ted  
w ith  in take  o f  s a tu ra ted  fat, M UFA, a n d  cho lestero l  
a t  b o th  indiv idual  t im e  per iods .  Large (r>0.80) or 
m o d e ra te  to  large c o rre la t io n s  ( r=  0 .5 1 —0.79)  were  
obse rved  a t  base line  as well as a t  FU b e tw ee n  the  
F.% f rom  fat o r  p ro te in  an d  the  F,% f ro m  c a rb o ­
hydra te .  T h ese  w e re  inversely c o rre la ted  (ie, ch il­
d re n  w ith  high in takes  o f  fat a n d  p ro te in  ten d ed  
to  have low er in takes  o f  ca rb o h y d ra te s ,  and  vice 
versa). M o d e r a t e  to  large d irec t  co rre la t io n s  w ere  
observed  at b o th  baseline and FU b e tw ee n  in take  of 
iron a n d  folate  a n d  a t  FU b e tw een  iron  and  d ie ta ry  
fiber in take  (Tabic II).
Dietary intake o f  some nutrients at the  baseline 
preschool assessment were corre lated with  dietary 
intake at FU. Small but statistically significant within- 
individual corre lations between dietary intake at base­
line vs FU were  observed for dietary intake of sucrose 
(g/d), cholesterol (mg/d), energy (kcal/d), and  E% 
from total fat, MUFA, and protein (Table III). There  
were  no  significant correlations for F.% from carbo­
hydrates o r  sa turated  fats o r  with intake of calcium 
(mg/d), iron (mg/d), fiber (g/d), o r  folate (fag/d).
Dietary bitake o f  Nutrients Affecting Lip ids and 
C V D  Risk. Total Fat and Specific Fatty Acids. Som e
Table III. C orre la tion  Between 24-h N u rr ie n t intake ol 
C h ild ren  at Baseline (M ean Age. 3.9 v) and at Fo llow -U p 
(M ean Age, 8.2 y)
A' C o r r e l a t io n  C o e f f ic ie n t
Significant Corre lation
Sucrose, g 0.1 S'
Cholesterol, nig 0.12'
M U F A . 1 •;% 0.11 '■
Protein, F(-«i 0.111’
keal (energy, K) 0.101’
Total lat. F% 0.01)1'
N o S ignificant C orre lation
C Calcium 0.08
Carbohvdrate, F°ö 0.07
Saturated fa t. K% 0.0(i
Iron , mg 0.02
Fiber, g -0.01
l-olatc, Hf> -0.02
W O l ;  "/'-..OS. Abbreviations: F% , p e rm it energy; M U l-A , 
m onouiisaturared hr; kcal, kilocalories.
differences w ere  obse rved  b e tw een  baseline and 
FU fo r  d ie ta ry  c o m p o n e n ts  k n o w n  to  affect b lood  
cho les te ro l  a n d  tr ig lycer ide  levels (Table I). For 
girls, the  F.% from sa tu ra ted  fat decreased  from  
12 .1%  a t  baseline to 1 1.4% at FU (/>< .0 5 ) ,  a n d  the 
E %  from  MUFA increased f rom  11 .3%  at baseline 
to  12 .1%  at FU (/5< .0 1 ) ,  resulting  in a hea l th ie r  
ba lance  o f  fatty acid intake.  For boys, the  E %  from  
MUFA increased from  11%  at baseline to  12 .1%  at 
FU ( P < .0 0 1 ) ,  and  E %  from  tota l  fat increased from  
3 0 .1 %  at baseline to 3 2 %  a t  FU ( P < .0 5 ) ,  bu t  there  
was n o  change  in the  F %  from  sa tu ra ted  fat (1 1 .7  
vs 11.8 F:%).
Dietary Fiber. Intake o f  dietary fiber at baseline and 
FU was similar in boys and girls. In girls, m ean  intake 
o f  dietary fiber at baseline was 10.6 g/d and at FU 
was 10.1 g/d. In boys, m ean  intake o f  dietary fiber at 
baseline was 10.2 g/d and  at FU was 11.0 g/d.
Folate. Folate  in take decreased  significantly in 
b o th  boys and  girls in all e thn ic  g ro u p s  b e tw een  
baseline  a n d  FU. In girls, m ean  d ie ta ry  in take 
o f  folate  at baseline was 258 (ig/d, b u t  on  FU it 
dec reased  to 189 (ig/d (P < .0 0 1 ) .  In boys, in take  of 
folate  decreased  from  2 6 9  (ig/d at baseline to  222  
|ig/d  a t  FU ( P < .0 1 ;  Table I).
Ethnic Differences in Intake o f Nutrients. Dietary 
intake was com p ared  a m o n g  children o f  African 
American, Hispanic,  and Caucasian ethnicity. H ispanic  
children  consum ed  significantly m ore  dietary choles­
terol (205 mg/d) than  did African American (164 
mg/d) o r  Caucasian (162 mg/d) children at baseline 
(P < .0 1 ) ,  b u t  there were  no  differences at FU. African 
American children consum ed  significantly less folate 
(166 |ig/d) and fiber (9.7 g/d) than  did Caucasian 
children (192 |ig/d folate; 11.2 g/d fiber) a t  FU 
{73<  .05). Dietary intake o f  sucrose was higher am ong
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Table IV. Regression Analysis Kularln”  ( A T )  Risk Factors .11 I :U  (Mean Age, 8.2 y) to In d iv idua l ( characteristics and 2 4 -H o u r 
D ie tary Intake
S T A N D A R D IZ E D  [ }  C ) K I 1 IC I  l -N T S  
B M I I d l A l  ( H O I  I M l  H O I I I D l - C ' T G
Sex 0.02 -0.01 0.07 -0 .05
K thn ic ity 0.04 0.03 0.18" -0 .1 8 '
B M I. 3 -4  years old 11.67' - - -
A From baseline to FU - 0 .22h' 0.10 0.04
\V< at FU - -0 .0 4 -0 .4 0 '1 0 .241'
D ie ta ry  intake, 3—4 years o ld  (baseline)
kcal 0.12 0.10 0.01 0.05
Sucrose, y /d -0 .10* 0.02 0.06 -0.01
Fiber, g/d -0 .0  1 -0 .14" -0 .0 7 -0 .0 7
Saturated h it, F.% -0.01 0.02 0.10 -0 .1  1
M U F A , F.% -0 .04 -0.01 1 P to 0 .16
D ie ta ry intake, ” -1  0 years o ld  (FU )
kcal -0 .0 8 0.09 o .n 0.14
Sucrose, g/d -0 .01 -0 .1 0 -0 .1  4 l 0.02
Fiber, g/d 0.004 0.10 0.01 -0 .0 8
Saturated fat, I:% 0.04 0.17 0.03 o.oy
M U F A , F.% 0.03 -0 .3 8 1’ 0.01 -0 .2 5 '
Tota l trans -la ity  acids. 0.02 0.1 S' -0 .0 3 0.03
m g /ll [.
Adjusted R- o . r o . o r 0.16" 0 .12‘
Abbrevia tions; B M I, body mas*, index; (A T ) .  cardiovascular disease; K% , percent energy; FU, fo llow -up ; H D 1 .-C , h ig li-density 
lipop ro te in  cholesterol; kcal, kilocalories: M U F A , n ionounsaturated tat; IX i, rriglycerides: W C , waist circum lerence. V J< .0 0 ];
Caucasian children  at FU (39.2 g/d) than a m o n g  
African American children  (37.3 g/d) o r  Hispanic 
children  (34.6 g/d) (P < .0 5 ;  Table I).
Children Meeting Dietary Guidelines. Ar least 
th ree - fo u r th s  o f  ch ild ren  m et DRI gu ide l ines  for 
in take  o f  niacin,  r iboflavin ,  th iam ine ,  a n d  v i tamins 
A, Bh, a n d  C a t  FU, b u t  fewer th an  o n e - th i rd  
m et  DRI gu idelines for calcium and  folate  in take 
(c o m p a red  w ith  6 0 %  a t  baseline; Figure  1 and 
F igure  2). T h e  decrease  in folate in take w as  g reates t  
a m o n g  girls a n d  African A m erican  ch ild ren .  A b o u t  
7 0 %  of  ch ild ren  exceeded  the  A m erican  H e a r t  
Associa tion gu ide l ine  for sa tu ra ted  fa t  in take  ( < 1 0  
F.%) b o th  a t  baseline  an d  FU. For  d ie ta ry  fiber 
in take ,  6 0 .1 %  of  all ch i ld ren  m et the  d ie ta ry  g u id e ­
lines for c h ild ren  aged 5 years and  o ld e r  a t  baseline 
b u t  only  2 7 .4 %  a t  FU.
Predictors o f BMI at FU. N u t r i e n t  a n d  o th e r  
po ten t ia l  p re d ic to rs  o f  card iovascu la r  risk factors 
(BMI and  levels o f  to ta l  cho les te ro l ,  H D L -C ,  and 
low -density  l ip o p ro te in  cho lestero l  [I .DL-CD at 
FU w ere  e x am in ed  in sepa ra te  regress ion  analysis 
(Table IV). For BMI a t  FU, the  m o s t  significant 
posi t ive  p re d ic to r  was BMI a t  baseline  (/’< .0 0 1 ) .  
Sucrose  in take  ar baseline  was significantly bu t  
inversely assoc ia ted  w ith  BMI a t  FU (P<.05). 
Sucrose  in take  a t  FU was still negatively associated  
with  BMI a t  FU, a l th o u g h  it  was no  longer  sta tis t i ­
cally significant.
Predictors o f L ip id  and Lipoprotein Levels at FU. 
C h a n g e  in BMI from  baseline  to  FU p red ic ted  tota l  
cho les te ro l  levels a t  FU ( P < ,0 1 ) .  Figure 3 su m ­
m arizes changes  in BMI f rom  baseline  to FU and  
respective  changes  in to ta l  cho les tero l ,  H D L -C ,  
LDL-C, a n d  tr ig lycerides (nonfas ting).
D ietary  in take of fiber (P<.05) and  MUFA 
(P<.() I) was inversely assoc ia ted  w ith  total cho les­
tero l  at FU. For  H D L -C ,  African A m erican  ethnicity 
was a s ignificant p re d ic to r  o f  H D L -C  levels a t  FIJ 
(/>< .0 0 1 ) .  Waist c ircum fe rence  a t  FU was inversely 
assoc ia ted  w i th  H D L -C  ar FU (/’ <.001). For dietary  
in take,  sucrose  in take a t  FU was negatively associ­
a ted  w ith  H D L - C  at FU (P<.05) (Table V)! African 
A m erican  e thn ic ity  was a s ignificant (inverse) p r e ­
d ic to r  o f  t r ig lyceride  levels a t  FU (P<.001). Dietary  
in take  o f  M U F A  (E%) was also inversely associated  
w i th  tr ig lycer ide  levels a t  FU (P<.05), and  wraist 
c ircu m fe ren ce  a t  FU was directly  associated  w ith  
tr ig lyceride  levels at FU (P<.01; Table IV).
DISCUSSION
Dietary  in take is a m a jo r  c o n t r ib u to r  to C V D  risk 
factors  such as lipid a n d  b lo o d  p ressu re  values in 
b o th  ad u lts  a n d  ch ild ren .  In te rv e n t io n  s tudies that  
reduced  sa tu ra ted  fat an d  cho les te ro l  in the  diet,  
increased viscous fiber,  and  a d d ed  p lan t  sterols  
have collectively d e m o n s tra ted  the  ability ol these 
d ie ta ry  m od if ica t ions  to  reduce  L D L -C  in adu lt
WINTER 2008 PREVENTIVE CARDIOLOGY
Table V. Mean N u tr ie n t Intake (S i) )  by Level of CVD Risk factors at F U  (M ean Age, 8.2 y)
T o t a l  k c a l F ib f .r S u c r o s e % S F % M U F A I r a n s  Fai
Age 2 - 5  y: p rese  h o o t 
B M I
<85th percenti]? 1412 (540) 10.4 (S.2) 38.4 (22.9) 1 1.9 (3.7) 1 1.2 (3.2)
85th 95 th  percentile 1521 (591) 11.0 (5 .7) 36.4 (27.6) 11 .7 (3 .7 ) 1 1.3 (2.9)
>95th percentile 1366 (498) 10.0 (5.2) 33.7 (18 .6 )J 12.0 (3.6) 1 1.0 (2.8)
Total cholesterol, n ig /d L
N orm a l (< 1 70) 1386 (537) 10.5 (5.4) 35.0 (21.1) 12.0 (3.7) 11 .3 (3 .1 )
Borderline  ( 1 '70 - 199) 1488 (579) 10.7 (5.3) 38.8 (20.3) 11.4 (3.7) 10.9 (3.0)
H igh  (>200) 1364 (363) 9.1 (4.0) 34.3 (16.2) 12.8 (3.8) 1 1.1 (2.9)
H D L -C , n .g /d l
Desirable (>45) 140 2 (5 20 ) 10.2 (5.1) 36.5 (21.5) 12.0 (3.7) 1 1.1 (3.1)
Borderline  low  (3 5 -4 5 ) 1418 (548) 11.1 (6.0) 32.8  (16.0) 12.2 (3.9) 1 1.4 (2.9)
Low (<35) 1426 (635) 10.2 (5.0) 36.7 (19.0) 10.8 (3.9) 10.9 (2.6)
Age 7- ]() y; elem entary school 
B M I
<85 ih  percentile 1580 (530) 10.5 (5.2) 40.2 (24.3) 1 1.4 (3.1) 12.1 (3.4) 4.5 (3.3)
8 5 th -9 5 th  percentile 1541 (458) 10.3 (4.6) 36.3 (18.8) 11.8 (2 .8) I2 .0 O .0 ) 4.5 (3.2)
>95th percentile 1560 (544) 10.8 (5.3) 38.7 (25.6) 12.0 (3.2)■' 12.2 (3.8) 4.5 (3.4)
Total cholesterol, m g /d i.
N orm a l (< 170) 1561 (54-0 10.5 (5.3) 39.1 (23.9) 1 1 .7 (3 .0 ) 12.2 (3.5) 4.5 (3.4)
Borderline (1 7 0 -1 9 9 ) 1590 (462) 10.9 (4.8) 38.7 (22.9) 11 .8 (3 .0 ) 12.4 (3.6) 4.7 (3.4)
H igh  (>200) 1552 (594) 1 1.0 (5.4) 36.8 (24.8) 1 1.0 (3.3) 11.0 (3 .5 ) ' 4.4 (3.4)
H D I -C . m g/dF
Desirable (>45) 1605 (545) 10.9 (5.2) 38.7 (24.0) 11 .7 (3 .1 ) 12.1 (3.4) 4.6 (3,4)
Borderline low  (3 5 -4 5 ) 1428 (4 59 )h 9.8 (5.1) 36.8 (22.1) 1 1.9 (2.6) 12.4 (.3.9) 4.1 (3.2)
Low  (<35) 1513 (493) 10.3 (4.5) 46.7 (24.3) 11.0 (4.1) 10.8 (3.7) 4.4 (3.6)
Abbreviations: B M I, body mass index: C V D , cardiovascular disease; FU , 
kcal, k ilo ta lo ries ; M U F A , m oiiou/isa tura ted  fat; SF, saturated fat. 7 ’<.05,
fo llow -up : H D ] -C , h igh-density lipop ro te in cholesterol;
a n d  p e d ia t r ic  p o p u l a t i o n s . IK Similarly, the  D ie ta ry  
A p p ro a ch e s  to  S top  H y p e r ten s io n  (DASH) diet  
has been effective in reducing  b lo o d  p re ssu re  lev­
e ls . 1̂  D ie ta ry  facto rs  co n tr ib u t in g  to  th e  increas ing  
p rev a len ce  o f  obesi ty  in US ch ild ren  an d  adults  
have been m o re  elusive. Increased c o n su m p t io n  o f  
d ie ta ry  fat, c a rb o h y d ra te s ,  a n d  sugar  has been p r o ­
posed  as e tio log ic  factors  in the  obesity  ep idem ic .  
In o u r  study, baseline  BMI was the  s t ro n g es t  p re d ic ­
to r  o f  o v e rw e ig h t  s ta tu s  at FU. T h e  on ly  d ie ta ry  fac­
to r  a ssoc ia ted  w ith  BMI was sucrose  in take ,  which  
h ad  a s ignificant  inverse assoc ia t ion  at baseline.  At 
KU, sucrose  in take  was still negatively associated  
w ith  BMI; h o w ev er ,  the  associat ion  w as  n o  longer 
statistically  significant.
C h u n g  a n d  assoc iates20 e x p lo re d  the  re la t io n ­
ship  b e tw ee n  sugar  in take  an d  BM I by ex am in in g  
t ren d s  in n u t r ie n t  in take over  the  pas t  3 d ecades  
in US adu lts  an d  ch ild ren .  D a ta  f rom  N H A N E S  
1 ( 1 9 7 1 - 1 9 7 5 ;  N  =  2 0 ,1 7 5 )  a n d  N H A N E S  III 
( 1 9 8 8 - 1 9 9 4 ;  N  =  2 8 ,6 6 3 )  sh o w ed  th a t  d u r in g  this 
t im e p e r io d ,  m ean  energy  in take  increased  by 7 %  
(144  kcal/d),  to ta l  sugar in take  increased  by 8%  
(9 .2  g/d),  to ta l  c a rb o h y d ra te  increased  by 18 %
(26 g/d), a n d  d ie ta ry  fiber increased  by 19 %  (1.6 
g/d). M e a n  in take  o f  to ta l  fat (E%) decreased  by 
7 %  an d  cho les te ro l  in take  (g/d) decreased  by 27% . 
O veral l ,  to ta l  caloric  in take  wras the  strongest  p r e ­
d ic to r  o f  obesity  in the  US p o p u la t io n .20
E p idem io log ic  s tudies ex am in in g  the  re la t io n ­
ship o f  d iet ,  obesity, a n d  C V D  risk factors in young  
ch ild ren  a re  o f  special  in te res t  because  they are 
relatively free o f  n o n h e red i ta ry  risk factors at b ir th  
b u t  g radually  acquire  th em  th r o u g h o u t  c h ildhood .  
D ie ta ry  s tud ies  o f  p re schoo l  ch i ld ren  are  tech n i­
cally diff icult,  how ever ,  since the  ch ild ren  are to o  
y o u n g  to  re p o r t  them selves  an d  since m an y  are 
in child  care  se ttings. Two cross-sectional studies  
a m o n g  p re schoo le rs  fo u n d  no  re la tion  be tw een  
body  co m p o s i t io n  and  d ie ta ry  fat as a pe rcen t  of  
energy  in tak e .21,22 In o n e  longitud inal  study, chil­
d re n  w h o  h ad  a s ignificant increase  in skinfold 
th ickness  be tw een  ages 3 an d  7  years c o n su m ed  
g rea te r  a m o u n ts  o f  d ie ta ry  fat (g/d).2 ' Similarly, 
in a s tudy  of low -incom e  2- to  5 -year-old ch ild ren  
en ro lled  in the  Special S u p p lem en ta l  N u tr i t io n  
P ro g ram  fo r  W om en ,  Infants ,  an d  C h i ld ren  (W IC  
p ro g ram ) ,  w e igh t  increase  w a s  c o r re la ted  with
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Figure 2. Percent o f children who met I00nb o f dietary reference intakes jor selected minerals.
in take of h igh-fat  fo o d s  bu t  riot w ith  E %  from  fat 
in the  d ie t .24 T h ese  a u th o rs  also re p o r te d  an  inverse 
associat ion  b e tw ee n  intake o f  b reads  a n d  grain 
foods and  w e igh t  gain.
In the p re sen t  study, b o th  d ie ta ry  factors  and  
a n th r o p o m e t r i c  m easu re s  affected lipid levels at 
baseline as well as at FU. Total cho le s te ro l  level 
was low er in ch i ld ren  w ith  h igher  d ie ta ry  in takes o f  
MUFA a n d  tota l  d ie ta ry  fiber a t  FU, Total ch o le s ­
tero l  level was h ig h er  a m o n g  ch ild ren  w ith  h igher 
energy  in take  a t  b o th  baseline and  FU a n d  higher 
a m o n g  ch i ld ren  w ith  BM I th a t  increased from  base­
line to  FU. H D L - C  levels w ere  lo w er  a t  FU a m o n g  
ch ild ren  w ith  increas ing  BMI, larger waist  c i r c u m ­
ference, a n d  h ig h er  d ie ta ry  in take  o f  suc rose  at 
FU. Trig lyceride  levels w ere  h igher  a m o n g  ch ild ren  
w ith  g re a te r  waist  c ircu m fe ren ce  a t  FU a n d  low er 
a m o n g  ch ild ren  w ith  h igher  in takes o f  MUFA.
O th e r  inves tiga tors  have  re p o r te d  variable  asso­
c ia t ions  b e tw ee n  d ie ta ry  in take a n d  b lo o d  lipid 
values in p re sch o o l  ch ild ren .  In a s tu d y  o f  p r e ­
school H isp an ic  ch ild ren  in N e w  York City, Shea 
a n d  co lleagues2'  fo u n d  th a t  in take  o f  d ie ta ry  fat, 
especially sa tu ra ted  fat, w’as significantly associated 
with  to ta l  cho le s te ro l  an d  LDL-C levels. N icklas 
a n d  c o w o r k e r s 2'' e x a m in e d  d ie ta ry  in take  o f  n u t r i ­
en ts  a n d  b lo o d  lipid levels in 5 0  African Am erican  
and  C aucasian  p re sch o o le rs  in Louis iana ,  at 4 and  
7  years o f  age. D ie ta ry  in take o f  cho les te ro l  and  
sa tu ra ted  fat w e re  significantly  assoc ia ted  with 
b lo o d  to ta l  c h o le s te ro l  and  LDl.-C levels a t  4  years 
o f  age. By age 7, how ever ,  only the  re la t io n sh ip  
be tw een  cho le s te ro l  in take  a n d  L D L -C  rem ained  
significant.2f> C r a w f o r d  an d  co lleagues2 re p o r te d  
th a t  E%  fro m  to ta l  fat as well as in take  o f  d ietary
choles tero l  w'ere co rre la ted  w i th  tota l  cholestero l  
levels in 6 -year-o ld  c h i ld ren ,  an d  Rogers  an d  
E m m e t t2>i fo u n d  th a t  fat in take  a t  18 m o n th s  o f  age 
was assoc ia ted  with  tota l  cho les te ro l  levels at 31 
m o n th s  o f  age in boys b u t  n o t  at 43  m o n th s  o f  age 
for  e ithe r  boys o r  girls.
T h e  inverse association o f  H D L - C  levels with 
d ie ta ry  in take  o f  s im ple  ca rb o h y d ra te s  has been 
obse rved  by o thers .  Stare and  assoc iates2 ’ re p o r te d  
lo w e r  m ean  H D L -C  levels in ch ild ren  w7ith higher 
in take  o f  s im ple  ca rb o h y d ra te s  a m o n g  67  ch ild ren  
aged 5 years w h o  w ere  re fe rred  to  a lipid specia lty 
clinic (7"=—0 .4 0 ;  T c .O O l) .
In terven tion  studies in young  children  have also 
d e m o n s tra ted  that  low er ing  in take o f  dietary fat, 
especially sa tu rated  fat, can  reduce  b lood  total 
cholestero l  a n d  LDL-C. In F in land,  infants were 
random ized  to  usual care o r  dietary  in tervention  at 
7 m o n th s  o f  age (total fat 30  E‘Ki-35 E%; choles­
terol < 2 0 0  mg/d). By 5 years o f  age, children in the 
in te rven t ion  g ro u p  had 2 E %  to 3 F.% lower  intakes 
of sa tu ra ted  fat and low er intakes o f  cholesterol 
than  d id  child ren  in the  con tro l  g roup .  Boys in the 
in terven tion  g ro u p  at this age had 9 %  lower levels of  
LDL-C than  d id  contro ls ,  b u t  there  was no  difference 
a m o n g  gir ls .’" Similarly, in an  in terven tion  study of 
preschool children  enro lled  in the HS p rogram , 
W illiams and co lleagues10 reduced  the sa turated  fat 
intake in children  in an in te rven tion  g ro u p  troin 
12 E %  to  9.5 F,%, which  resulted in lower b lood  
cholesterol levels a m o n g  these  preschoolers  by the 
end o f  the  school year. A m o n g  o ld e r  children,  the 
Dietary In te rven tion  Study in C h i ld ren  (DISC )11 and 
the  Child  an d  Adolescent Trial for  Cardiovascular  
H ealth  ( C A T C H ) '2 reduced  b lo o d  lipid levels with
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Figure 3. T>tal cholesterol and change in body mass index (BMI) from baseline to follou'-np (FU) (A). High-density lipo­
protein cholesterol (HDL-C) and change in BMI from baseline to FU (B). Low-density lipoprotein cholesterol (LDL-C) 
and change in BMI from baseline to FU (C). Triglycerides and change in BMI from baseline to FU (D), Normal =  BMI 
< SStb  percentile; overweight, BMI =  XStb-95th percentile; obese =  BMI >9Stb percentile. Data from Ogden el a l . ’ 7
dieta ry  in te rven t ions  th a t  reduced  intake o f  tota l  fat, 
sa tu ra ted  fat, a n d  cho le s te ro l . ’ 1“ '4
In o u r  study, cen tra l  obesity,  as m ea su re d  by 
w a is t  c ircu m fe ren ce ,  was assoc ia ted  w ith  low er  
levels o f  H D L -C  a n d  h igher  levels o f  triglycerides.  
C o w in  a n d  E m m e t t ’ ' p reviously  r e p o r te d  th a t  the  
ra tio  o f  waisr c ircu m fe ren ce  to  a rm  c ircu m fe ren ce  
was a ssoc ia ted  w ith  lo w er  levels o f  H D L - C  and 
h igher  levels o f  tr ig lycer ides in p re sch o o l  child ren .  
F reedm an  a n d  c o w o r k e r s '6 fo u n d  th a t  a m o n g  5- to 
17-year-old c h i ld ren ,  a waist  c i rcu m fe ren ce  in the 
9 0 th  p e rcen ti le  (c o m p a red  w ith  the  10th p e rc e n ­
tile) w as a ssoc ia ted  w ith  h ig h er  m ean  c o n c e n t r a ­
t ions  o f  L D L -C , tr ig lycerides ,  and  insulin  a n d  low er  
c o n c e n tra t io n s  o f  H D L -C .  T h u s ,  these  c o m p o n e n ts  
o f  the  m etabo lic  sy n d ro m e  can o f ten  be  identif ied  
early  in c h i ld h o o d .
O u r  study, like o th e rs ,  has weaknesses .  Dietary 
d a ta  collect ion  by necessity d iffered  so m e w h a t  at 
baseline and  FU. At baseline,  the  ch ild ren  w ere  to o  
y o u n g  to  r e p o r t  o n  d ie ta ry  in take,  so a 3 -p ronged  
c o m p re h e n s iv e  d ie ta ry  assessm en t  m e th o d o lo g y  
was chosen .  T h is  inc lu d ed  d irec t  ob se rv a t io n  o f  
the  c h i ld ’s d ie t  in take  in p re schoo l ,  p a ren ta l  diary 
and  in te rv iew  for  h o m e  in take ,  a n d  m en u / rec ip e  
analysis o f  meals  a n d  snacks c o o k ed  a n d  served 
a t  p re schoo l .  A t FU 4 years later, b o th  ch ild ren  
a n d  p a ren ts  co u ld  r e p o r t  on  d ie ta ry  in take ,  and 
assessments  w e re  c o n d u c te d  in the  c h i ld ’s h o m e .  At 
this t im e,  a 2 4 - h o u r  m ult ip le-pass d ie t  recall  f rom
b o th  child  and  p a ren t  w as  util ized. Because o f  the 
y o u n g  age o f  the  ch ild ren  a n d  the  need  to  c o n d u c t  
assessments t h r o u g h o u t  the  school  day, nonfas t ing  
b lo o d  sam ples w ere  collected  fo r  lipid m easures.  
A l though  these  are accep tab le  fo r  tota l  cholestero l  
and  H D L -C  sc reen in g ,’7 it  w o u ld  have been p re fe r ­
able  a n d  m o re  accu ra te  to  have assessed a full lipid 
profile  on  a fast ing b lo o d  sam ple ,  if this had  been 
logistically possible. S treng ths  o f  the  study include 
the  u n iq u e  po p u la t io n  o f  p re sch o o l  ch i ld ren  s tu d ­
ied, w hich  w ere  lo w -in co m e  and  p red o m in a te ly  
m inor i ty  (7 0 %  H ispan ic  o r  African Am erican) ,  r e p ­
resen t ing  a  g ro u p  a t  especially h igh  risk for ev en tu ­
ally dev e lo p in g  obesity, h y p e r ten s io n ,  type  2 d iabe ­
tes, an d  p re m a tu re  C V D  as adults .  In ad d it io n ,  high 
ra tes  o f  pa r tic ipa tion  w e re  ach ieved ,  especially at 
baseline,  even w ith  respec t  to  collect ion  o f  b lood  
samples.  M in im al staff tu rn o v e r  he lped  assure  s tan ­
d a rd  d a ta  co llect ion  at b o th  baseline  a n d  FU.
CONCLUSIONS
In o u r  study, h igher in take  o f  MUFAs was associ­
a ted  w ith  m o re  favorable  lo w er  levels o f  b lood  
cho les te ro l  and  tr iglycerides.  H ig h e r  in takes o f  
d ie ta ry  fiber w ere  also assoc ia ted  w i th  lower  levels 
o f  b lo o d  cho les tero l .  C h i ld re n  w ith  h igher  BMI 
values a t  baseline a n d  FU an d  h ig h er  energy in take 
h ad  h igher  levels o f  b lo o d  cho les te ro l .  H ig h e r  BMI 
values an d  g rea ter  cen tra l  obesi ty  w ere  associated 
w ith  low er  H D L - C  an d  h igher  t r ig lyceride  levels.
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G re a te r  in take  o f  suc rose  at FU was assoc ia ted  with 
low er  H D L - C  level. O n ly  BMI and  sucrose  in take 
at baseline w ere  assoc ia ted  w ith  BMI a t  FU. T hus ,  
in o u r  p o p u la t io n  o f  p re schoo l  ch ild ren ,  d ie ta ry  
in take  o f  so m e  n u t r ie n ts  influenced th e  presence  
and  severity o f  C V D  risk factors,  includ ing  lipid 
a n d  l ip o p ro te in  levels, an d  ov e rw eig h t ,  reaff i rm ing  
the  im p o r ta n ce  o f  card io v ascu la r  heal th  p ro m o t io n  
beg inn ing  very early  in life.
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Table 12: Anticipated minimum years of experience by job cluster* and basic area** for new hires.
Basic Area






Classified W T. A V .
Administrates, 
Advises, Interprets 4 .3 4 .9 4.1 3 .8 4 .3 . . . 4 .2 4 .3
Inspects, Interprets, 
Investigates, Plans 4 .3 4 .4 3 .8 3 .7 3 .4 . . . 3.1 4 .0
Analyzes Plans, 
Develops Procedures 4 .0 1.0 6 .8 3 .9 4 .9 . . . . . . 4 .4
Provides Training 4.1 . . . 5 .0 2 .5 3 .9 . . . . . . 3 .9
Performs and 
Analyzes Tests 3.1 1.5 2 .6 2 .7 3 .9 . . . 3.1 2 .8
Maintains, Repairs, and 
Adapts Equipment 4 .8 2 .0 2 .0 3 .4 4 .2 . . . 5 .0 4 .0
Physician . . . . . . . . . . . . . . . 4.1 . . . 4.1
Nurse . . . . . . . . . . . . . . . 3 .2 . . . 3 .2
Not Classified 4 .2 2 .7 4 .0 4.1 4.1 . . . 3 .3 3 .9
WT. A V . 4 .2 2 .9 3 .4 3 .7 3 .9 3 .2 3 .5 3 .9
*See page 6 for job cluster definitions.
**See page 4 for basic area definitions.
t a b u la te d  on T a b le  13 and  genera lly  indicate  th a t  less than  13 p ercen t  o f  the new  hires 
w o u ld  need  to  be  p ro fe s s io n a l ly  ce r t i f ied  or  registered. T h e  industrial  hyg iene  basic  
area  p la ced  th e  m o s t  em p h a s is  on  ce r t i f ic a t io n  (a p p ro x im a te ly  20 % );  the  rem ain ing  area s  
re p o r te d  s ign if ican t ly  less than th a t  f igure  (11 — 15%) as  a requ irem ent.  P erh aps  the em ­
p h as is  on  ce r t i f ic a t io n  in industrial  h yg iene  is reflective  o f  the health-related  in fluence  in 
th a t  basic  area. A m o n g  jo b  c lusters ,  th o se  e m p lo y e r s  requiring e m p lo y e e s  w h o  "m a in ta in ,  
repair,  and  a d a p t  e q u ip m e n t "  p la ced  a lm o s t  tw ice  as  great an e m p h a s is  on cer t i f ica t ion  
th an  th e y  d id  in an y  o th e r  cluster.
T h e  s o m e w h a t  low  p e rc e n tag e  o f  ce r t i f ic a t io n  req u irem en ts  is p ro b a b ly  d u e  t o  th e  new 
e n tra n t  b ia s  d iscu ssed  above. T h e  n u m b e r  o f  e m p lo y e r s  w h o  w ou ld  require  cer t i f ica t ion  
o r  reg is tra t ion  as  a p re re q u is i te  t o  c o n t in u e d  e m p lo y m e n t ,  p ro m o t io n s ,  or  sa lary  increases 
w a s  n o t  investigated . Hence, these  d a ta  m ay  ten d  t o  u n d ere s t im ate  the  im p o rta n ce  o f  
c e r t i f ic a t io n  an d  registration .
4. Salary
T h e  average sa lary  cu rren tly  being o f fe re d  by  e m p lo y e r s  to  new hires in the var ious  
b a s ic  area s  and  jo b  ro les  is re p o r te d  on T ab le  14. T h e  average new hire salary fo r  the  e n ­
tire  w o rk  fo rc e  is $ 1 3 , 5 0 0 .  T h e  sa fe ty ,  rad iation , and  general area s  receive the highest 
average  en tra n ce  pay  o f  $ 1 3 , 8 0 0 ,  with the  nursing area a t  the low end with $ 1 0 ,7 0 0 .  
A m o n g  jo b  c lusters ,  ph y s ic ian s  lead with $ 2 8 , 6 0 0  (n ote  this figure  is b iased  d ow n w ard  
b e c a u se  o f  th e  large n u m b e r  o f  o c c u p a t io n a l  ph ysic ian s  w h o  serve in a part-tim e ca p a c ity  
and  are a p p ro p r ia te ly  c o m p e n sa te d ) .  E m p lo y e e s  w h o  w ou ld  be hired to  " a d m in is t r a te ,  
adv ise ,  and  in te r p r e t "  o r  t o  " a n a l y z e  p lan s  and deve lop  p ro c e d u re s”  are o f fe red  salaries 
c o n s i s te n t ly  higher than  th o se  in an y  o th e r  jo b  c luster ,  fo r  v irtually  all th e  basic  areas.
In review ing th e  a b o v e  c o m p o n e n t s  o f  th e  new hire profi le ,  it b e c o m e s  ev ident th a t  new hires in 
industria l  h yg ien e  are  e x p e c te d  t o  be relatively b e tte r  e d u c a te d ,  have less p rev ious  exper ien ce ,  face  
grea ter  e x p e c ta t io n  o f  p ro fe ss io n a l  ce r t i f ic a t io n ,  y e t  have a low er start ing  salary. New  hires in sa fe ty  
are req u ired  t o  have m o re  p rev iou s  e x p er ien ce ,  fa c e  a low er e x p e c ta t io n  o f  cer t i f ica t ion ,  y e t  get 
paid  a h igher s ta r t in g  sa lary .  S im ilar  p ro f i le s  m a y  be  c o n s tr u c te d  fo r  any jo b  c lu s te r  and  basic  area  
c o m b in a t io n  t o  p rov id e  so m e  insight a s  to  th e  t y p e s  o f  individuals  cu rren t ly  being  d e m a n d e d  in the 
o c c u p a t io n a l  s a fe ty  a n d  health  labor  m arket .  T h ese  p ro f i le s  sh ou ld  be k ep t  in m ind when reviewing 
th e  fo r e c a s t  d e m a n d  fo r  o c c u p a t io n a l  s a fe ty  and  health personn el fo r  1 9 8 0 ,  1 9 85 ,  and  1 9 9 0 ,  which 
are d e ta i led  in th e  n e x t  ch ap te r .
G. A D D IT IO N A L  USES O F T H E  D A TA B A S E
T h e  su rvey  re su lts  p re sen ted  in this  c h a p te r  rep resen t  m ere ly  a frac t ion  o f  the  availab le  d a ta .  T h e  
d a ta b a s e  de s ign  fo r  this p r o je c t  p e rm its  a c c e s s  to  in fo rm at io n  co n cern in g  an y  q u est io n  in o rd er  to  
c o n s t r u c t  a  p ro f i le  o f  th e  re sp o n se s  to  th a t  q u e s t io n  (or series  o f  q u est io n s) .  T h ere fo re ,  if c o m p le te  
in fo rm a t io n  is requ ired  co n ce rn in g  on ly  th o se  re sp o n d e n ts  c la ss if ied  in the sa fe ty  or  industrial h y ­
gien e  ba s ic  areas ,  it c an  be  seg regated  an d  all the survey in s tru m en t 's  re sp o n se s  genera ted  by  th a t  
g ro u p  m a y  be  d isp la y e d .  S im ilar ly ,  if a  sp ec if ic  jo b  c lu ster  or ed u cat io n a l  level or in dustry  class i­
f ica t io n  is des ired ,  d a ta  f ro m  th a t  s u b se t  o f  r e sp o n d e n ts  m a y  a lso  be p rov id ed .  V irtually  any q u e s­
t io n ,  or  g ro u p  o f  q u e st io n s ,  f ro m  the  survey  in s tru m en ts  m ay  be  targeted ,  and  c o m p le te  p ro f i le s  
p ro d u c e d ,  d e sc r ib in g  th at  su b jec t .
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Table 13: Percent o f employers anticipating requiring certification by job cluster* and basic a rea ** for new hires.
B asic  A rea




P ro tec t io n General M edical
N o t
C lass if ied WT. A V .
A dm in istra te s ,  
A dv ises ,  In terprets 10.1 2 7 .7 2 9 .9 3 .2 1 3 .2 . . . 10 .6 11 .4
Inspects ,  Interprets ,  
Investigates, Plans 9 .2 3 0 . 0 23.1 1 7 .4 13.1 . . . 1 8 .8 11 .6
A n a ly z e s  Plans, 
D ev e lo p s  P ro ced u re s 8 .3 . . . 4 7 .8 3 2 .0 17 .5 . . . . . . 11 .9
Provides  T rain ing 11 .4 . . . 6 5 .4 13 .3 7 .0 . . . . . . 11.1
P e r fo rm s  and 
A n a ly z e s  T e s t s 1 4 .8 10 .5 17 .2 19 .6 7 .0 . . . 2 7 . 8 14 .8
M aintains, Repairs ,  and  
A d a p t s  E q u ip m e n t 2 9 .8 . . . . . . 6 .6 2 1 .2 — . . . 19.1
P h y s i c i a n * * * . . . . . . . . . . . . . . . *  *  * . . . * * *
N u r s e * * * . . . . . . . . . . . . . . . *  *  * . . . *  *  *
N o t  C lass if ied 2 6 .6 8 .4 19 .7 8 .6 9 .4 . . . .8 1 2 .0
WT. A V . 11.1 1 5 .4 2 0 .3 13 .4 1 2 .9 *  *  * 3 .6 1 2 .5
*See page 6 for job cluster definitions.
**See page 4 for basic area definitions.
***Afl physicians and nurses must be licensed to practice.
Table 14: Average anticipated m inim um  salary (in thousands) offered to  new hires by job cluster* and basic a rea .**
B asic  A rea




P ro tec t io n General M edical
N o t
C lassif ied WT. A V .
A dm in is tra te s ,  
A dv ises ,  In terprets $ 1 5 . 2 $ 1 8 . 2 $ 1 8 . 0 $ 1 2 . 6 $ 1 4 .5 . . . $ 1 5 .8 $ 1 5 . 0
Inspects ,  Interprets ,  
Investigates, Plans 1 2 .9 1 6 .3 1 4 .5 12 .0 12 .5 . . . 13 .9 12 .8
A n a ly z e s  Plans, 
D eve lop s  P ro ced u re s 1 4 .8 12 .2 18 .5 14 .8 16 .3 . . . 12 .0 1 5 .5
Provides  Tra in ing 1 4 .3 0 1 4 .3 11 .9 12 .7 . . . 17 .0 13 .7
P erfo rm s  and 
A n a ly z e s  T e s t s 12.1 1 2 .9 1 2 .0 1 3 .8 14 .7 . . . 9 .6 12 .5
M aintains, R epairs ,  and 
A d a p t s  E q u ip m e n t 1 3 .4 9 . 0 1 3 .0 12.1 10 .9 . . . 11 .5 12 .2
Physician . . . . . . . . . . . . . . . $ 2 8 . 6 . . . 2 8 .6
Nurse . . . . . . . . . . . . . . . 10 .7 . . . 10.7
N o t  C lass if ied 1 3 .8 10 .9 13 .9 13.1 15 .8 . . . 12 .0 1 3 .8
WT. A V . 1 3 .8 1 3 .8 1 3 .0 12 .3 1 3 .8 12 .3 13.1 1 3 .5
*See page 6 for job cluster definitions.
**See page 4 for basic area definitions.
T h e  n e x t  c h a p te r  de scr ib e s  the  fo r e c a s t  m e th o d o lo g y  and the  e m p lo y m e n t  and  new  hire fo re c a s t s  
t o  1 9 8 0 ,  1 9 8 5 ,  an d  1 9 9 0 .  A gain ,  th e se  fo re c a s t s  are  p resen ted  utilizing the  basic  area  and  jo b  c lu s­
te r  d e f in i t io n s  p resen ted  in th is  ch ap te r .  (M ore  spec if ic  de ta i ls  co n cern in g  th e  m e th o d o lo g ic a l  and  
em pir ica l  va lid ity  o f  th e  survey  results  and  national  in ferences  are  p re sen ted  in th e  T ech n ica l  A p ­
p e n d ix  to  th is  report .)
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C H A P TER  II f
FO R EC A ST O C C U P A T IO N A L  S A F E T Y  A N D  H E A L T H  W O RK  FORCE  
T O  1980, 1985, A N D  1990
A. IN T R O D U C T IO N
T h e  p rev iou s  c h a p te r  p resen ted  e s t im a te s  o f  the  size  o f  the 1 9 7 7  o ccu p a t io n a l  s a fe ty  and health 
w o rk  fo r c e  b y  j o b  c lu ster ,  basic  area ,  an d  S ta n d a r d  Industrial C la ss i f ica t ion .  T h ese  e s t im ate s  serve as 
a p re lu d e  to  th e  principa l  challen ge  o f  th is  s tu d y ,  th a t  o f  fo re ca s t in g  the  fu tu re  d e m a n d  fo r  o c c u p a ­
tion a l  s a fe ty  an d  health  person n e l.  T h is  c h a p te r  a d d re sse s  th a t  challen ge  b y  d iscuss in g  the  var ious  
fo r e c a s t  a s s u m p t io n s  m ad e  and  by p resenting  the  o ccu p a t io n a l  s a fe ty  and  health w ork  fo rc e  de­
m an d  fo r e c a s t s  fo r  the  three  targe t  y e a r s  o f  1 9 8 0 ,  1 9 8 5 ,  and  1 9 9 0 .  T h e  ch ap te r  a lso  p re sen ts  an 
an a ly s is  o f  the  n u m b e r  o f  ann ual  new hires required  to  a tta in  th e  fo re c a s t  w ork  fo rc e  fo r  each o f  
th e  targe t  years .  T h e  an a ly s is  co n s id e r s  bo th  at t r it ion  o f  the ex is t in g  w o rk  fo rce  and  grow th  in the  
o c c u p a t io n  itself.  In C h ap te r  III, th ese  fo r e c a s t s  fo r  new hires will b e  c o m p a re d  with the  annual 
su p p ly  o f  o c c u p a t io n a l  s a fe ty  and health w o rk e rs  e x p e c te d  t o  be generated  by in dustry ,  govern­
m ent,  an d  e d u c a t io n  in s t i tu t io n s ;  the  result is an a s se s sm e n t  o f  the sh o rtage  or su rp lu s  area s  o f  
train ing. T h is  in fo rm a t io n  is in ten d ed  t o  a s s i s t  e d u c a to r s ,  g o v ern m en t  agencies,  and  private  in dustry  
in p lan n in g  an d  d ev e lo p in g  o c c u p a t io n a l  s a fe ty  and  health-related  tra in ing p ro g ram s  d urin g  the  n ex t  
d ecad e .
B. D E M A N D  V E R S U S  N E E D
An im p o r ta n t  d is t in c t io n  sh o u ld  b e  m a d e  a t  th is  ju n c tu re :  th e se  fo r e c a s t s  q u a n t i fy  the n u m b er  o f  
o c c u p a t io n a l  s a fe ty  an d  health personnel demanded, a s  o p p o se d  t o  the  n u m b er  needed. T h a t  is, 
th e  e m p lo y e r  is e ither  e m p lo y in g  a w o rk e r  or  is ac t ive ly  seeking a w o rk e r  to  fill a sp ec if ic  jo b  slot.  
T h is  s tu d y  d o e s  n o t  deal with need per se, which c o n c e rn s  the  n u m b er  o f  o ccu p a t io n a l  s a fe ty  and 
health p ersonn el  believed  n ecessary  by so m e  pro fe ss io n a l  a s so c ia t io n  o r  g ov ern m en t  b o d y  t o  a d e ­
q u a te ly  p r o te c t  the  labor  fo rc e  in the  w o rk  p lace .  T h ese  su b jec t iv e  a s se s sm e n ts  o f  need (o f  inter­
e st  t o  p o l icy  m ak ers )  m a y  re f lec t  w o rth y  goa ls  o r  a sp ira t io n s  con cern in g  levels o f  e m p lo y m e n t ,  
b u t  th e y  d o  n o t  m easu re  th e  actual entry b y  e m p lo y e e s  into the  m ark etp lace .  Su b je c t iv e  a s se s s­
m en ts  are  u sefu l  in des ign in g  a l te rn a t iv e  scen ar io s  th a t  reflect  th e  im p a c t  o f  p o tent ia l  sh i ft s  in e n ­
fo rc e m e n t ,  u t i l iza t ion ,  and  e m p h a s is  in the  o c c u p a t io n a l  s a fe ty  and health field. T h ere fo re ,  the 
fo r e c a s t  m e th o d o lo g y  (de ta i led  in th e  T ech n ica l  A p p e n d ix )  w as  des igned  t o  investigate an un lim ited  
n u m b e r  o f  a l te rn a t iv e  fu tu re s ,  w here  each a ltern ativ e  is d e f in e d  by  a d i f fe re n t  set  o f  a s su m p t io n s  
regard ing  th e  im p a c t  th a t  e x o g e n o u s  fo r c e s  (e.g., new g o v ern m en t  regu lations)  will have on the
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demand for o c c u p a t io n a l  s a fe ty  and  health  w orkers.  A lth o u g h  o n ly  tw o  such se ts  o f  a s su m p t io n s  
and  their resulting  fo re c a s t s  are p resen ted  below , add it iona l  fo re c a s t s  m ay  be p ro d u c e d  based  on 
o th e r  p e rc e p t io n s  regard ing  th e  fu ture .
C. A L T E R N A T IV E  F U TU R E S
1. S t a t u s  Q u o
T h e  s ta tu s  q u o  fo re c a s t  a s su m e s  th at  the  ex is t in g  1 9 7 7  d is tr ib u t io n  o f  the o ccu p a t io n a l  
s a fe ty  and health w o rk  force ,  th ro u g h o u t  the e c o n o m y ,  will rem ain  un ch an ged  through  
1 9 9 0 .  T h is  sugge sts  th at  th ere  will be  n o  m a jo r  sh if t  in e n fo rc e m e n t  e m p h a s is  th at  will 
c re a te  a g rea ter  relative d e m a n d  fo r  o c c u p a t io n a l  s a fe ty  and  health  personn el.  C on verse­
ly, it a lso  a s su m e s  th a t  n o th in g  wiil have a d o w n w a rd  e f fe c t  on e m p lo y m e n t  (e.g., the 
p ro d u c t iv i ty  o f  th e  e x is t in g  w ork  fo rc e  will rem ain  c o n s ta n t  and  o c c u p a t io n a l  s a fe ty  and 
health w o rk ers  will n o t  p e r fo rm  their jo b s  m o re  e f f ic ien t ly ) .  T h is  a lternative ,  then, p re­
d ic ts  th ere  will be th e  sam e  in c iden ce  o f  p h y s ic ian s  in 1 9 9 0  as  there w ere  in 1 9 7 7 .  T he  
sam e  will be true  fo r  an y  o th e r  basic  area by jo b  c lu s te r  by  in dustry  se c to r  cell. It also  
a s su m e s  th a t  o c c u p a t io n a l  safe ty - and  health-rela ted  s ta te ,  federa l ,  and  in surance  e m p lo y ­
m e n t  will m ain ta in  their  respective  1 9 7 7  p ro p o r t io n a te  sh ares  o f  the  to ta l  o ccu p a t io n a l  
s a fe ty  an d  health  w o rk  fo rc e  over the  fo re c a s t  per io d .
2. Accelerated Growth
T o  re iterate :  th e  s t a tu s  q u o  fo r e c a s t s  o f  th e  n u m b e r  o f  o c c u p a t io n a l  s a fe ty  an d  health 
e m p lo y e e s  are based  on  the  a s su m p t io n  th a t  the  re spective  in ciden ces  o f  o ccu p a t io n a l  
s a fe ty  and  health personn el  will rem ain  c o n s ta n t  th r o u g h o u t  all in du stry  se c to r s  until 
1 9 9 0 .  In o th e r  w ord s ,  g o v e rn m e n t  o r  in du stry  stim uli  to  m o d i fy  the  o c c u p a t io n a l  sa fe ty  
and health in c id en ces  e i th er  will n o t  be  gen era ted ,  or, if gen era ted ,  will n o t  be e f fec t ive  in 
a ltering th e  relative levels o f  o c c u p a t io n a l  s a fe ty  and  health e m p lo y e e s  in the  fu ture .  
T h is  is a p o te n t ia l ly  restr ictive  a s su m p tio n ,  e sp ec ia l ly  s in ce  th e  p re sen ce  o f  o ccu p a t io n a l  
s a fe ty  and  health p o s i t io n s  within  f irm s has been in d ev e lo p m en ta l  s ta g e s  during  th e  last 
d ecad e .  It is entire ly  p o s s ib le  t h a t  federa l  go v ern m en t  activ it ie s ,  e sp ec ia l ly  with re sp ec t  t o  
O S H A  regu lations ,  c o u ld  e f fe c t iv e ly  a l te r  (p re su m ab ly  increase)  the  in cidence  o f  o c c u p a ­
tional s a fe ty  and health e m p lo y e e s  within th e  w o rk  force .  A  m o re  su b t le  change ,  th a t  
o f  p lac in g  m o re  o r  less e m p h a s is  on  spec if ic  jo b  c lu s te r s  w ith in  a given basic  area , is also  
c o n ce ivab le .  T h is  t y p e  o f  c h an g e  w ou ld  p ro b a b ly  be  gen era ted  by  in du stry  itself,  based 
on  c o s t-e f fec t iv e n ess  or  p ro d u c t iv i ty  criteria .
T o  investigate  th e  im p a c t  o f  th e se  po ten t ia l  ch an g es  on  the  cu rren t  o ccu p a t io n a l  s a fe ty  
and  health w o rk  fo rc e  s tru c tu re ,  a seco n d  se t  o f  fo r e c a s t s  w as  genera ted .  T h e  p ro je c t 's  
T ech n ica l  A d v iso ry  C o m m it t e e  (n am es  o f  c o m m i t t e e  m e m b e r s  are  l isted in E x h ib it  1), 
d raw in g  f ro m  their e x p e r ie n ce  and  k n o w led ge  o f  the  o c c u p a t io n a l  s a fe ty  and  health 
en v iron m en t ,  p ro d u c e d  an array  o f  likely ch an g es  in th e  p re se n t  in ciden ces  o f  o c c u p a t io n ­
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al s a f e ty  an d  health  e m p lo y e e s .  F o r  the  sa fe ty  basic  area ,  an overall 2 .0  p ercen t  increase 
in in c id en ce  is e x p e c te d ,  with all o f  the  ch ange  cen tered  in j o b  c lu s te rs  t h a t  e ither  " p r o ­
v ide  t r a in in g "  o r  " p e r f o r m  a n d  a n a ly z e  t e s t s . "  In rad ia t io n ,  an across-the-board  1 .0  p e r­
c e n t  increase  is a n t ic ip a te d .  Industrial  hygiene will p o te n t ia l ly  increase th e  m o st ,  with an 
even ly  d is t r ib u te d  5 0 .0  percen t.  A  10  percen t increase  in th e  fire p ro tec t io n  basic  area is 
p r o je c te d ,  with an e m p h a s is  in the  ad m in is tra t io n  and  in spec t ion  jo b  clusters.  T h e  general 
b a s ic  area  will p ro b a b ly  e x p a n d  by  an overall 10  p ercen t ,  the  m edical area  by  5 percent,  
an d  no c h an ge  is p ro je c te d  fo r  the  " n o t  c la s s i f i e d "  area . A n o th e r  change  is t h a t  o c c u p a ­
t io n a l  sa fe ty-  and health-related  s ta te  g ov ern m en t  will n o t  increase b e y o n d  its current  
level (i.e.,  it will rem ain  c o n s ta n t  th ro u g h o u t  the  fo r e c a s t  period).  T h is  is b a sed  on  the 
o b se rv a t io n  t h a t  very  few  o c c u p a t io n a l  sa fe ty  and  health  s ta te  p lan s  are being p ro d u c e d  
o r  ap p ro v e d .  Insurance and  federal o c c u p a t io n a l  s a fe ty  and health e m p lo y m e n t  will 
re f lec t  ch an g es  sim ilar  t o  th o se  p ro je c te d  in the  o th e r  sectors .
U sing  th e se  su ggested  p ercen t  changes,  th e  n u m b e rs  o f  o ccu p a t io n a l  sa fe ty  and health 
p e rso n n e l  were a p p ro p r ia te ly  m o d if ie d  t o  gen era te  a seco n d  a lternative  fu tu re  (the a c ­
c e le r a te d  grow th  fo reca s t ) .  N o te  th a t  it is a s su m e d  th a t  th ese  ch an g es  will n o t  o ccu r  until 
a f te r  1 9 8 0 ,  an d  th ere fo re ,  their  im p a c t  c a n n o t  be m easu red  until 1 9 8 5  and 1 990 .
D. F O R E C A S T  O F  T O T A L  O C C U P A T I O N A L  S A F E T Y  A N D  H E A L T H  E M P L O Y M E N T
B a sed  on  th e  a l te rn a t iv e  fu tu re s  a s su m p t io n s  sp ec if ied  ab ove ,  T a b le s  15 ,  16, and  17 p resen t  the 
to ta l  n u m b e r  o f  o c c u p a t io n a l  s a fe ty  and  health e m p lo y e e s  to  be d e m a n d e d  in 1 9 8 0 ,  1 9 8 5 ,  and 
1 9 9 0  b y  in d u st ry  an d  basic  area. T o ta l  d e m a n d  is fo re c a s t  to  increase  from  8 4 , 8 5 0  in 1 9 7 7  as  est i­
m a te d  in th e  p re v io u s  ch ap te r ,  t o  9 4 , 2 3 0  by  1 9 8 0 :  an 11.1 p ercen t  increase over the  3-year  period . 
A gain , it is a s s u m e d  th a t  the  acce le ra ted  grow th  fu tu re  will n o t  begin to  ta k e  e f fe c t  until a f te r  1980 . 
D e m a n d  will g ro w  an ad d it io n a l  5 .8  p ercen t  ( s ta tu s  q u o )  to  12 .6  p ercen t  (acce lera ted)  over the n ex t  
5-year  p e r io d  ( 1 9 8 0 —1 9 8 5 )  and  will finish o u t  the  d e cad e  with an e s t im ated  increase o f  betw een  
4 .7  p e rc e n t  ( s ta tu s  q u o )  an d  4 .4  p e rc e n t  (acce lera ted)  during  the  1 9 8 5  to  1 9 9 0  period . T h is  d im in ­
ishing g ro w th  in to ta l  d e m a n d  re f lec ts  an overall s tab il iza t io n  o f  e m p lo y m e n t  in th o se  se c to r s  
( spec i f ic a l ly  m a n u fa c tu r in g  and  t r a n sp o r ta t io n ,  c o m m u n ic a t io n ,  and  utilities) th a t  m ak e  up a 
s ig n if ica n t  c o m p o n e n t  o f  o c c u p a t io n a l  s a fe ty  an d  health w ork  fo rc e  d em an d .
T h e  in d u st r ie s  w ith  g rea test  fo r e c a s t  p ercen tag e  grow th  in d e m a n d  are co n s tru c t io n  (with betw een  
a 4 2 . 2  a n d  4 5 .1  p e rc e n t  increase  be tw een  1 9 7 7  an d  1 9 9 0 )  an d  trad es ,  services, and  n o n o ccu p a t io n a l  
s a fe ty  an d  health  g o v ern m en t  (with a 4 1 .2  to  4 7 .4  p ercen t  increase  over the fo re c a s t  p er io d) .  The 
in du str ie s  with  th e  grea te s t  a n t ic ip a te d  num erical  grow th in d e m a n d  are m an u fac tu r in g  (which will 
d e m a n d  a n o th e r  5 , 8 7 0  to  8 , 3 0 0  w o rk ers ) ,  and  trades ,  services, and  n o n o ccu pa t io n a l  sa fe ty  and 
health g o v e rn m e n t  (which will d em a n d  an ad d it ion a l  5 ,6 5 0  t o  6 , 5 0 0  e m plo y ees) .  In exam in in g  
T a b le s  1 5  th ro u gh  17 f ro m  the  p ersp ec t iv e  o f  basic  area ,  rad iat io n  and  f ire  p ro tec t io n  have slightly 
grea ter  g row th  rate s  and  th e  largest num erical  increase  in d e m a n d  will co m e  in the  sa fe ty  and 
general b a s ic  a re a s  u n d er  the  s ta tu s  q u o  alternative .  H owever, un der  the acce lerated  grow th  fo re ­
ca s t ,  th ere  is a  s ign if ican t  increase, bo th  p ercen tag e  and a b so lu te ,  in the d em a n d  fo r  industrial 
hyg iene ,  genera l,  an d  m edica l  p ersonnel.
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Classified T o ta l* *
Mining 1,340 50 230 100 860 20 70 2,670
Construction 2 ,72 0 40 0 30 440 110 220 3 ,560




4 ,65 0 0 170 280 1,720 150 930 7,900
Trades, Services, 
and Non-OSH Govt. 4 ,3 8 0 490 220 2 ,110 4 ,130 2 ,410 1,400 15,140
Insurance 4 ,8 0 0 0 210 900 3 ,720 0 940 10,570
OSH-Related 
State Govt. 2 ,12 0 0 1,250 0 510 20 570 4 ,470
Federal 3 ,15 0 740 2 ,020 100 1,510 240 320 8.070
T o ta l* * 4 1 ,4 20 1,520 5 ,350 5 ,490 22,190 11,080 7 ,180 9 4 ,230
*See page 4 for basic area definitions. 
""Totals may not add due to rounding.








Classified Total *  *
Industry Status Accel Status Accel Status Accel Status Accel Status Accel Status Accel Status Accel Status Accel
Mining 1 ,3 5 0 - 1,400 5 0 - 50 2 4 0 -  360 1 0 0 - 110 8 7 0 -  1,030 2 0 -  20 7 0 -  70 2 ,7 0 0 - 3,030
Construction 3 ,0 4 0 - 3,110 5 0 - 50 0 -  0 4 0 -  40 4 9 0 -  490 1 3 0 - 130 2 5 0 -  250 3 ,9 9 0 - 4,070
Manufacturing 18,810-19,160 2 1 0 - 210 1,300-1 ,940 2 ,020-2 ,200 9,590-10,410 8 ,3 7 0 - 8,790 2 ,810-2 ,810 4 3 ,1 1 0 - 45,520
Transportation, 
Communication, 
and Utilities 4 ,8 3 0 - 5,000 0 - 0 1 8 0 - 260 2 9 0 -  320 1 ,790 - 2,110 1 5 0 - 160 9 7 0 - 970 8 ,2 0 0 - 8,800
Trades, Services, 
and Non-OSH Govt. 4 ,9 9 0 - 5,050 5 6 0 - 570 2 5 0 -  370 2 ,400-2 ,650 4 ,7 1 0 - 4,900 2 ,7 5 0 - 2,880 1,590-1 ,590 17 ,250 - 18,010
Insurance 5 ,0 8 0 - 5,160 0 - 0 2 2 0 -  330 960-1 ,080 3 ,9 3 0 - 4,000 0 -  0 1,000-1 ,000 11 ,190 - 11,560
OSH-Related 
State Govt. 2 ,2 5 0 - 2,020 0 - 0 1 ,320-1 ,680 0 -  0 5 4 0 - 460 2 0 -  20 6 1 0 -  520 4 ,7 3 0 - 4,690
Federal 3 ,3 4 0 - 3,340 7 8 0 - 790 2 ,140-3 ,210 1 1 0 - 120 1 ,590 - 2,390 2 5 0 -  270 3 4 0 -  340 8 ,5 5 0 - 10,450
Total * * 43 ,690-44,210 1 ,650 - 1,660 5 ,630-8 ,160 5 ,920-6 ,500 23,510-25,770 11,690-12,270 7,630-7 ,540 99,720-106,120
*See page 4 for basic area definitions. 
**Totals may not add due to rounding.
Table 17: Forecast 1990 national occupational safety and health work force by industry and basic area.*
Basic  A rea




P ro tec t io n General Medical
N o t
C lass if ied T o t a l * *
Industry Status Accel Status Accel Status Accel Status Accel Status Accel Status Accel Status Accel Status Accel
Mining 1 ,5 6 0 - 1,600 6 0 -  60 2 7 0 -  410 1 2 0 - 130 1 ,000 - 1,180 2 0 -  20 8 0 -  80 3 ,1 0 0 - 3,480
Construction 3 ,3 4 0 - 3,420 5 0 -  50 0 -  0 4 0 -  40 5 4 0 - 540 1 4 0 - 150 2 7 0 -  270 4 ,3 8 0 - 4,470




4 ,9 3 0 - 5,090 0 -  0 1 8 0 - 270 2 9 0 - 320 1 ,820 - 2,150 1 6 0 - 170 9 8 0 -  980 8 ,3 6 0 - 8,980
Trades, Services, 
and Non-OSH Govt. 5 ,6 1 0 - 5,670 6 3 0 -  640 2 8 0 -  420 2,700-2 ,980 5 ,2 9 0 - 5,500 3 ,0 8 0 - 3,240 1,790-1 ,790 19 ,370- 20,220
Insurance 5 ,3 2 0 - 5,400 0 -  0 2 3 0 -  350 1,000-1,130 4 ,1 2 0 - 4,180 0 -  0 1,040-1 ,040 11 ,710- 12,100
OSH-Related 
State Govt. 2 ,3 5 0 - 2,020 0 -  0 1 ,380-1 ,680 0 -  0 5 6 0 -  460 2 0 -  20 6 4 0 -  520 4 ,9 5 0 - 4,690
Federal 3 ,4 9 0 - 3,490 8 2 0 -  830 2 ,240-3 ,360 1 1 0 - 130 1 ,670 - 2,500 2 6 0 - 280 3 6 0 -  360 8 ,9 5 0 - 10,940
Total” 45 ,590-46,030 1,770-1 ,780 5,880-8 ,440 6 ,300-6 ,930 24,680-27,020 12,150-12,750 8 ,000-7 ,880 104,360-110,840
*See page 4 for basic area definitions. 
**Totals may not add due to rounding.
A gain ,  n o t ice  th a t  u n d er  bo th  a l tern a tiv es  th ere  is a s ign if ican t  surge  in im m ediate  d em a n d  fo l low ed  
by  a leveling o f f  in the g row th  rates  a m o n g  all the basic  areas. T h ere fo re ,  cau tion  should  be ex e r­
c ised  b y  e d u c a t io n a l  and  go v e rn m e n t  o rg a n iz a t io n s  to  prevent overreacting  to  these  im m edia te  
st im u li  an d  hen ce  o v e rp ro d u c in g  tra ined  o c c u p a t io n a l  sa fe ty  and  health personnel fo r  the rem ain der  
o f  th e  19 8 0 's .
A  c o m p a r a b le  p ic ture  is p resen ted  on  T a b le s  18, 19, and  2 0 ,  w hich indicate the fo re c a s t  b y  jo b  
c lu s te r  an d  basic  area  fo r  1 9 8 0 ,  1 9 8 5 ,  and  1 9 9 0 .  T h e  largest q u an ti ta t iv e  grow th  in d e m a n d  is 
reg is te red  in th e  " in s p e c t s ,  in terprets ,  investigates, p la n s "  jo b  cluster ,  requiring a d e m a n d  fo r  b e ­
tw een  7 , 0 9 0  and  7 , 6 7 0  ad d it ion a l  jo b s  b y  1 9 90 .  T h is  c lu s te r  is fo l lo w ed  by  the " a d m in is t r a te s ,  
advises,  in te r p r e t s "  g rou p ,  with a grow th  o f  betw een  4 , 3 0 0  and  4 , 5 6 0  jobs ,  a n d  by  nurses, with 
1 , 9 2 0  an d  2 , 4 6 0  ad d it ion a l  req u irem ents .  Again , a p ro n o u n c e d  ch an ge  is reflected  in jo b  c lu sters  
w ith in  th e  industrial  hygiene  basic  area  u n d er  the acce le ra ted  g row th  fo reca s t .  In 1 9 8 5 ,  the n u m ber  
o f  o c c u p a t io n a l  s a fe ty  and health personnel  w h o  "p e r f o r m  and  an a lyze  te s t s ”  increases by m ore  
th an  3 , 0 0 0  j o b  s lo t s  in th e  ac c e le ra te d  grow th  fo r e c a s t  than  it d o e s  in the s ta tu s  q u o  fo reca s t .  Only 
m in im al c h a n g e s  are reco rd ed  in o th e r  jo b  clusters.
It is im p o r ta n t  to  re m e m b e r  th a t  the  fo re c a s t  p resen ted  un der  the tw o  alternative  se ts  o f  a s s u m p ­
t io n s  are q u a n t i f ie d  in term s o f  the  total  n u m b er  o f  o c c u p a t io n a l  s a fe ty  and health personnel fo r e ­
c a s t  t o  be d e m a n d e d  b y  1 9 8 0 ,  1 9 8 5 ,  and  1 9 90 .  T he  n ex t  sec t io n  p resen ts  the fo re c a s t s  in te rm s  o f  
th e  n u m b e r  o f  new  hires th a t  will be d e m a n d e d  annually .
E. NEW  H IR E S
T h e  p reced in g  s e c t io n s  o f  th is  c h a p te r  have descr ib ed  th e  fu tu re  occu p a t io n a l  sa fe ty  and  health 
w o rk  fo r c e  in te rm s  o f  the to ta l  n u m b er  o f  o c c u p a t io n a l  sa fe ty  and  health personnel required  to 
m e e t  in d u st ry  and  go v ern m en t  d e m a n d .  T h is  h as  been p o r t ra y e d  by the 1980 ,  1 9 8 5 ,  an d  1 9 9 0  
fo r e c a s t  levels o f  the  o c c u p a t io n a l  s a fe ty  and health w ork  fo rc e  u n d er  bo th  the s ta tu s  q u o  and  the 
a c c e le ra te d  grow th  a lternative  fu tu re  scenarios .  Given th ese  fo reca s t s ,  the  n ex t  im p o rta n t  c o n s id e ra ­
t ion  is t o  d e te rm in e  the required  f lo w  o f  o c c u p a t io n a l  s a fe ty  and  health e m p lo y e e s  into the w ork  
fo r c e  n eed ed  to  m ee t  the d em a n d  fo r  th e  targe t  year  levels. T h is  sec tio n  d iscu sses  the e x p e c te d  
ann ual  f lo w  o f  new  hires  into the  o c c u p a t io n a l  s a fe ty  and  health  e m p lo y m e n t  base.
N ew  hires in th e  w o rk  fo rc e  are  a f fe c te d  b y  tw o  m a jo r  c o m p o n e n t s :
1. G ro w th  in th e  o c c u p a t io n  t o  m e e t  increased  d em an d .
2. R e p la c e m e n t  o f  ex is t in g  e m p lo y e e s  w h o  leave d u e  to  a ttr it ion .
O c c u p a t io n a l  g row th  is a relatively easy  f igure  to  c o m p u te .  A s  sp ec if ied  above, a c o m p a r iso n  o f  the 
req u ired  e m p l o y m e n t  levels b e tw een  ta rg e t  y ear s  p ro d u c e d  e s t im a te s  o f  the  grow th in o ccu p a t io n a l  
d e m a n d .  T h e  n u m b e r  o f  new  hires required  to  rep lace  e m p lo y e e s  w h o  will leave the w ork  fo rce  
b e c a u se  o f  re t irem en t,  d isab il ity ,  death ,  etc.,  is a m ore  d i f f icu lt  c o n c e p t  to q u an t i fy .  N o te  that 
r e p la c e m e n t  d u e  to  a t t r it ion  ta k e s  on specia l  s ign if icance  in the o ccu p a t io n a l  s a fe ty  and  health 
se t t in g  s in ce  a large p ro p o r t io n  o f  the  e x is t in g  w ork  fo rc e  (over 3 0%  — see F igure  1) is 5 0  y ear s  or 
o lder.  It is rea so n ab le  t o  a s su m e  th a t  m o s t  o f  these  e m p lo y e e s  will be retired and  m u st  be replaced 
by  1 9 9 0 .
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Table 18: Forecast of the 1980 national occupational safety and health work force by job cluster* and basic area.**
Basic Area






Classified T o ta l* * *
Administrates, 
Advises, Interprets 11,350 340 460 1,100 6 ,730 0 370 20,350
Inspects, Interprets, 
Investigates, Plans 2 0 ,110 120 680 3 ,080 10,120 0 440 34,560
Analyzes Plans, 
Develops Procedures 3 ,810 80 100 190 1,500 0 40 5,710
Provides Training 1,580 0 40 150 770 0 20 2,560
Performs and 
Analyzes Tests 1,110 720 3 ,550 140 1,090 0 70 6,680
Maintains, Repairs, and 
Adapts Equipment 450 30 30 400 460 0 30 1,390
Physician 1,120 1,120
Nurse 9,960 9,960
N ot Classified 3 ,020 230 500 430 1,530 0 6 ,210 11,920
T o ta l* * * 41 ,420 1,520 5 ,350 5,490 22,190 11,080 7 ,180 94,230
*See page 6 for job cluster definitions. 
**See page 4 for basic area definitions. 
* * ‘ Totals may not add due to rounding.








Classified T o ta l* * *
Job Cluster Status Accel Status Accel Status Accel Status Accel Status Accel Status Accel Status Accel Status Accel
Adm  inistrates. 
Advises, Interprets 11,980-11,880 3 7 0 - 370 4 8 0 -  710 1,180-1 ,330 7 ,1 7 0 - 7,170 0 -  0 4 0 0 - 390 21 ,570 - 21,850
Inspects, Interprets, 




4 ,0 3 0 - 4,030 9 0 - 90 1 0 0 - 150 2 0 0 - 200 1 ,650- 1,650 0 -  0 4 0 - 40 6 ,1 1 0 - 6,160
Provides Training 1 ,6 7 0 - 2,160 0 - 0 5 0 -  70 1 6 0 - 160 8 1 0 -  1,780 0 -  0 2 0 - 20 2 ,7 0 0 - 4,180
Performs and 




4 8 0 -  480 3 0 - 30 3 0 -  40 4 2 0 -  420 4 8 0 -  480 0 -  0 3 0 - 30 1 ,470 - 1,490
Physician 1 ,1 9 0 - 1,250 1 ,190 - 1,250
Nurse 10,510-11,030 10,510- 11,030
Not Classified 3 ,1 7 0 - 3,160 2 5 0 - 250 5 2 0 - 760 4 6 0 -  460 1 ,610 - 1,540 0 -  0 6 ,610-6 ,530 12,610- 12,690
T o ta l*** 43 ,690-44 ,210 1,650-1 ,660 5 ,630-8 ,160 5,920-6 ,500 23,510-25,770 11,690-12,270 7 ,630-7 ,540 39,720-106,120
*See page 6 for job cluster definitions. 
***See page 4 for basic area definitions. 
* * ’ Totals may not add due to rounding.
Table 20: Forecast o f the 1990 national occupational safety and health w ork force by job cluster* and basic a rea .**
B asic  A rea




P ro tec t io n General Medical
N o t
C lass if ied T o t a l * * *
Job Cluster Status Accel Status Accel Status Accel Status Accel Status Accel Status Accel Status Accel Status Accel
Administrates, 
Advises, Interprets 12,510-12,380 4 0 0 -  400 5 0 0 -  740 1,240-1,410 7 ,5 5 0 - 7,550 0 -  0 4 2 0 -  410 22 ,6 2 0 - 22,880
Inspects, Interprets, 




4 ,2 1 0 - 4,210 1 0 0 - 100 1 1 0 - 160 2 2 0 -  220 1 ,7 9 0 - 1,790 0 -  0 4 0 -  40 6 ,4 7 0 - 6,520
Provides Training 1 ,7 4 0 - 2,230 0 -  0 5 0 -  70 1 7 0 - 170 8 4 0 - 1,850 0 -  0 2 0 -  20 2 ,8 1 0 - 4,350
Performs and 




5 1 0 -  510 4 0 -  40 3 0 -  40 4 2 0 -  420 5 0 0 - 500 0 -  0 3 0 -  30 1 ,530 - 1,540
Physician 1 ,240 - 1,310 1 ,240 - 1,310
Nurse 10,900-11,440 10,900- 11,440
Not Classified 3 ,3 1 0 - 3,290 2 6 0 -  260 5 4 0 - 790 5 0 0 - 500 1 ,680 - 1,580 0 -  0 6 ,940 -6 ,830 13 ,220 - 13,250
T o ta l*** 45590-46030 1,770-1,780 5 ,880-8 ,440 6,300-6 ,930 24,680-27,020 12,150-12,750 8 ,000-7 ,880 104,360-110,840
*See page 6 for job cluster definitions.
**See page 4 for basic area definitions.
***Totals may not add due to rounding.
T o  asse ss  th e  e f f e c t  o f  a ttr it ion  on  the  n u m b e r  o f  new  hires required  in the fu ture ,  age-specific  
a t t r i t io n  r a t e s *  w ere  ap p lied  t o  th e  e x is t in g  o c c u p a t io n a l  sa fe ty  and health e m p lo y m e n t  b a se  within 
each b a s ic  area  by  j o b  c lu s te r  cell over th e  t im e  period  f ro m  1 9 7 7  t o  1 9 9 0 .  T h is  p ro ced u re  resulted 
in an e s t im a te  o f  the  e x p e c te d  n u m b er  o f  ex is t in g  o c c u p a t io n a l  s a fe ty  and health personnel w ho 
will rem ain  (i.e., will n o t  retire o r  o th e rw ise  leave the  labor  fo rce )  in each o f  the  fu tu re  targe t  years.  
T h e  " s u r v iv o r s "  w ere  then  su b tra c te d  f ro m  the  fo re c a s t  to ta l  d e m a n d  in o ccu p a t io n a l  s a fe ty  and 
health  p ersonn el  t o  d e te rm in e  the  e x p e c te d  n u m b er  o f  new hires required  to  m ain tain  fu tu re  e m ­
p lo y m e n t  levels. T h e  to ta l  n u m b er  o f  new  hires w as fu r th er  d isaggrega ted  to  represent th o se  a s so ­
c ia ted  with  o c c u p a t io n a l  g row th  and th o se  n ecessary  fo r  rep lacem en ts .  T ab le  21 su m m ar ize s  the 
e s t im a te s  o f  new  hires fo r  each o f  1 9 8 0 ,  1 9 8 5 ,  and  1 9 9 0  by  a lternative  fu ture .  In th is  case ,  a total  
1 1 0 , 8 4 0  o c c u p a t io n a l  sa fe ty  and  health  e m p lo y e e s  will be  required  in 1990 .  A p p r o x im a te ly  5 7 , 9 1 0  
o c c u p a t io n a l  s a f e ty  and health  p erson n e l  will still be  availab le  f ro m  the  current o ccu p a t io n a l  s a fe ty  
and health  w o rk  fo rc e  o f  8 4 ,8 5 0 ,  m ean in g  th a t  2 6 , 9 4 0  new hires will be required to  replace a ttr i­
t io n  to  th e  e x is t in g  e m p lo y m e n t  base. A n add it ion a l  2 5 , 9 9 0  o c c u p a t io n a l  s a fe ty  and  health w ork ers  
will a l so  have to  be tra in ed  to  fill new p o s i t io n s  gen era ted  by grow th  in the  o ccu p a t io n .  In all, 
a lm o s t  5 3 , 0 0 0  hires will b e  req u ired  b e tw een  1 9 7 7  and  1 9 9 0  u n d e r  this  alternative. It is in terest­
ing to  n o te  f r o m  T ab le  21 th a t  less than  7 0  p ercen t  o f  the  cu rren t  o ccu p a t io n a l  s a fe ty  and  health 
w o rk  fo r c e  will rem ain  in 1 9 9 0 .
Severa l  a s s u m p t io n s  w ere  m ad e  in de term in in g  the n u m b er  o f  new hires e x p e c te d  in the fu tu re :
•  T h e  a t t r i t io n  b eh av io r  o f  o c c u p a t io n a l  sa fe ty  and  health personn el is s im ilar  to  th a t  o f  
th e  entire  U .S .  labor  fo rc e  in 1 9 7 0 .
•  A t t r i t io n  rate s  will rem ain  c o n s ta n t  th r o u g h o u t  the  fo r e c a s t  t im efram e.
•  N ew  en tra n ts  in to th e  lab o r  fo rc e  will n o t  retire o r  o th erw ise  leave the labor  fo rce  (i.e.,
th e  a t t r i t io n  sch e m e  w as  d irected  so le ly  to w ard  th e  ex is t in g  w o rk  force ) .
•  O c c u p a t io n a l  s a fe ty  and health p ersonn el will n o t  leave the o ccu p a t io n a l  sa fe ty  and
health  w o rk  fo rc e  o th e r  than  th ro u gh  att r it ion  (i.e., o c c u p a t io n a l  s a fe ty  and  health per­
son n e l  will n o t  c h an g e  t o  o c c u p a t io n s  o u ts id e  o f  the  o c c u p a t io n a l  s a fe ty  and health p u r­
view, o r  if th e y  d o ,  th is  will be o f f s e t  by  new e n tra n ts  o f  c o m p a ra b le  age).
M ajor  d e v ia t io n s  f ro m  an y  o f  th ese  a s su m p t io n s  co u ld  have a s ign if icant  e f fe c t  on th e  overall 
req u ired  n u m b e r  o f  new  hires. F o r  e x a m p le ,  if o c c u p a t io n a l  s a fe ty  and health personnel  develop  
a t e n d e n c y  fo r  re t irem en t  earlier  th an  d o  personn el in the  average  w ork  force ,  or  if th ey  d e m o n ­
s t ra te  a p r o p e n s i ty  fo r  high m o b i l i ty  in to  n o n o c c u p a t io n a l  s a fe ty  and health o c c u p a t io n s ,  then the 
req u ired  n u m b e r  o f  new  hires c o u ld  increase  substan tia l ly .
F o r  p la n n in g  p u rp o se s ,  the  to ta l  n u m b er  o f  new  hires p re sen ted  in T ab le  21 has  been d isaggrega ted  
by  basic  area  and  jo b  c lu s te r  in T a b le s  2 2  through  24.  N o te  th a t  th ese  tab le s  represent  the  annual 
n u m b e r  o f  n ew  hires required  b e tw een  the  var iou s  targe t  years .  F o r  e x a m p le  in T ab le  22 ,  b etw een
'S e e  F u lle rto n , H ow ard N. and James, Byrne J., "L en g th  of W orking L ife  fo r M en and W om en 1 97 0 .'' M o n th ly  L a b o r  R eview , 
February , 1 9 7 6 , U .S . D ep artm ent o f Labor, Bureau o f Labor Statistics.
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Table 21: Summary of total new hires required for replacements and growth.
Target Year 




for OSH  
Personnel
Num ber of 
OSH Personnel 
Employed  
in 1977  
Remaining in 
Labor Force






New Hires for 
Replacement of 
















1977 84 ,850 8 4 ,850 0 0 0 100.0%
1980 94,230 78 ,340 9 ,39 0 6 ,510 15,900 92.3%
1985 Status Quo 99,720 68 ,640 14,870 16,210 3 1 ,0 80 80.9%
1985 Accelerated 
Growth 106,120 68 ,640 21 ,270 16,210 3 7 ,480 80.9%
1990 Status Quo 104,360 57 ,910 19,510 26,940 4 6 ,4 50 68.2%
1990 Accelerated 
Growth 110,840 57 ,910 2 5 ,990 26,940 52 ,930 68.2%
Table 22: Annual new hires required between 1977 and 1980 by job cluster* and basic area.**
Basic  A rea




Pro tectio n General M edical
N o t
C lass if ied T o ta l
A dm in istra te s ,  
A dvises ,  In terprets 6 5 0 2 0 3 0 6 0 3 8 0 2 0 1 ,1 4 0
Inspects ,  Interprets,  
Investigates,  Plans 1 ,1 1 0 10 4 0 1 7 0 6 8 0 2 0 1 ,8 9 0
A n a ly z e s  Plans, 
D eve lop s  Pro cedures 2 4 0 10 10 10 1 0 0 # 3 6 0
P rovides  T rain ing 8 0 0 # 10 4 0 # 1 3 0
P e r fo rm s  and 
A n a ly z e s  T e s t s 7 0 3 0 2 0 0 10 8 0 .  .  . # 3 9 0
M aintains, Repairs ,  and  
A d a p t s  E q u ip m e n t 2 0 # # 3 0 3 0 # 8 0
Physic ian 1 0 0 1 0 0
Nurse 6 0 0 6 0 0
N o t  C lassif ied 1 9 0 10 3 0 2 0 8 0 3 3 0 6 4 0
T o ta l 2 , 3 5 0 7 0 3 1 0 2 9 0 1 ,2 2 0 7 0 0 3 7 0 5 , 3 0 0
* S e e  p age  6  fo r  jo b  c lu s te r  de fin it ion s .
* * S e e  page  4  fo r  b a s ic  a rea  de fin it ion s .
^ B e tw e e n  1 and  7 new  hires will be  required  ann ually .
Table 23: Annual new hires required between 1981 and 1985 by job cluster* and basic area.**
B asic  A rea




P ro tec t io n General M edical
N o t
C lass if ied T o ta l
Job Cluster Status Accel Status Accel Status Accel Status Accel Status Accel Status Accel Status Accel Status Accel
Administrates, 
Advises, Interprets 3 7 0 - 370 1 0 -1 0 1 0 -  60 4 0 -  70 2 4 0 -  240 1 0 -  10 6 8 0 -  750
Inspects, Interprets, 




1 4 0 - 140 1 0 -1 0 0 -  10 1 0 -  10 7 0 -  70 0 -  0 2 2 0 -  230
Provides Training 4 0 - 140 0 -  0 0 -  10 0 -  0 3 0 -  220 0 -  0 7 0 -  370
Performs and 




1 0 - 10 0 -  0 0 -  0 1 0 -  10 1 0 -  10 0 -  0 3 0 -  30
Physician 6 0 -  70 6 0 -  70
Nurse 3 6 0 -4 7 0 3 6 0 -  470
Not Classified 1 0 0 - 100 0 - 1 0 2 0 -  70 1 0 -  10 4 0 -  40 2 1 0 -2 1 0 3 6 0 -  400
Total 1 ,2 9 0 -1 ,4 4 0 4 0 - 5 0 1 6 0 -6 9 0 1 9 0 -3 1 0 7 1 0 -1 ,1 8 0 4 2 0 -5 4 0 2 3 0 -2 2 0 3 ,0 4 0 -4 ,4 1 0
*See page 6 for job cluster definitions.
**See page 4 for basic area definitions.
Table 24: Annual new hires required between 1986 and 1990 by job cluster* and basic area.**
B asic  A rea




P ro tec tio n General Medical
N o t
C lass if ied T o ta l
Job Cluster Status Accel Status Accel Status Accel Status Accel Status Accel Status Accel Status Acce Status Accel
Administrates, 
Advises, Interprets 3 8 0 - 370 2 0 -2 0 2 0 -  20 4 0 -  40 2 6 0 -2 6 0 0 -  0 1 0 -  10 7 1 0 -  710
Inspects, Interprets, 




1 3 0 - 130 0 -  0 0 0 1 0 -  10 7 0 -  70 0 -  0 0 -  0 2 2 0 -  220
Provides Training 4 0 - 50 0 -  0 0 -  0 1 0 -  10 3 0 -  30 0 -  0 0 -  0 8 0 -  90
Performs and 




2 0 - 20 0 -  0 0 -  0 1 0 -  10 1 0 -  10 0 -  0 0 -  0 4 0 -  40
Physician 5 0 -  50 5 0 -  50
Nurse 3 6 0 -3 6 0 3 6 0 -  360
Not Classified 110— 100 0 -  0 2 0 -  20 2 0 -  30 4 0 -  30 0 -  0 2 3 0 -2 3 0 3 7 0 -  360
Total 1 ,3 1 0 -1 ,3 0 0 5 0 -5 0 1 6 0 -1 7 0 2 1 0 -2 2 0 7 3 0 -7 4 0 4 1 0 -4 1 0 2 5 0 -2 5 0 3 ,0 8 0 -3 ,0 9 0
*See page 6 for job cluster definitions.
**See page 4 for basic area definitions.
1 9 7 7  and  1 9 8 0 ,  an e s t im a te d  5 , 3 0 0  o c c u p a t io n a l  sa fe ty  and  health new hires will be required  an ­
nually. T h e  largest p o r t io n  o f  th is  d e m a n d  will be fo r  personnel  to  w o rk  in the s a fe ty  basic  a rea  and 
have skills  to  " in s p e c t ,  in terpret,  investigate  and p la n . "  B etw een  1 9 8 0  and 1 9 8 5 ,  the s ta tu s  q u o  
fo r e c a s t  req u ires  an ann ual  3 , 0 4 0  new  hires; the acce le ra ted  grow th  a lternative  requ ires  4 , 4 1 0  new 
hires p er  y ear  (T ab le  2 3 ) .  C o m p a r iso n s  be tw een  these  tw o  a lternative  fu tu re s  in dicate  th a t  in the 
s t a t u s  q u o  alternative ,  o n ly  1 6 0  ann ual  industrial hygiene  p o s i t io n s  will be d e m a n d e d  betw een  1 9 8 0  
a n d  1 9 8 5 .  U n d er  th e  acce le ra ted  grow th  alternative ,  an annual  6 9 0  new  hires in industrial  hygiene 
will be required . B e tw een  1 9 8 5  and  1 9 9 0 ,  the  n u m b er  o f  new hires per y ear  will be a t  a level o f  
3 , 1 0 0  u n d er  bo th  fo r e c a s t s  (T ab le  2 4 ) .  T h e ir  s im ilar ity  is b e cau se  the  sp ec if ic  basic  a rea  b y  jo b  c lu s­
te r  ce lls  th a t  the  acce le ra ted  g row th  fo re c a s t  fo c u se s  on  are c o n c e n tr a te d  in th o se  in dustr ies  having 
a fo r e c a s t  o f  s tab il ized  e m p lo y m e n t  (i.e., m an u fac tu r in g ,  t r a n sp o r ta t io n  c o m m u n ic a t io n ,  and  
utilities) .
In reviewing the  individual basic  area  by  jo b  c lu ster  cells  in T a b le  2 2  th ro ugh  2 4 ,  n o te  th a t  these  
new  hire rates  d isregard  the  p o ss ib i l i ty  o f  up w ard  m o b i l i ty  within the o c c u p a t io n a l  sa fe ty  and 
health e m p lo y m e n t  stru c tu re .  F o r  e x a m p le ,  u n d er  the jo b  c lu ster  "a d m in i s t r a te s ,  ad v ise s  and  in­
t e r p r e t s , "  7 1 0  p o s i t io n s  per  y ear  b e tw een  1 9 8 5  and  1 9 9 0  are p ro je c te d  t o  be v a ca n t  (b o th  rep lace­
m e n ts  an d  new  grow th).  S in c e  a n u m b e r  o f  th ese  p o s i t io n s  will u n d o u b t e d ly  be fi lled  by  e m p l o y ­
e e s  c u rren t ly  in o th e r  o c c u p a t io n a l  s a fe ty  and  health jo b  c lu s te rs  (espec ia l ly  f ro m  th e  " in sp e c t s ,  
in terprets ,  investigates  an d  p la n s "  and  the " a n a ly z e s  p lan s  and  d e v e lo p s  p r o c e d u r e s "  c lusters) ,  
o c c u p a t io n a l  sa fe ty  an d  health tra in ing  in st itu t ion s  will n o t  have to  p ro d u c e  all 7 1 0  e m p lo y e e s  fo r  
th e se  jo b s .  C on verse ly ,  s in ce  so m e  e m p lo y e e s  cu rren t ly  in the  p ro fess ion a l  level jo b  c lu s te r s  will 
be  m ovin g  into ad m in is tra t iv e  p o s i t io n s ,  o ccu p a t io n a l  s a fe ty  and  health tra in ing  in s t itu t io n s  m ay  
have to  p ro d u c e  m o re  new hire c a n d id a te s  in p ro fe ss ion a l  p o s i t io n s  than  are in d icated  as  being 
n ecessary  in T a b le s  2 2  th ro ugh  24 .  C o n se q u e n t ly ,  ed u ca t io n a l  in st itu tions ,  in p lann ing  fo r  fu tu re  
c o u r se  d e v e lo p m e n ts ,  m u st  in terpret  th ese  annual new  hire e s t im a te s  in light o f  po ten t ia l  "career-  
l a d d e r "  up w ard  m ob il i ty .
A lth o u g h  b e y o n d  the  s c o p e  o f  th is  s tu d y ,  it is in teresting to  c o n te m p la te  the e x p e c te d  p atte rn  o f  
new  hires a f te r  1 9 9 0 .  In d o in g  so ,  an ob servat ion  m ad e  in C h ap te r  I is re iterated .  B e cau se  o f  the 
b im o da l  age  d is tr ib u t io n  o f  th e  e x is t in g  o ccu p a t io n a l  s a fe ty  and health w o rk  fo rc e  (see F igure  1), 
th e  n u m b e r  o f  new  hires req u ired  a s  re p la ce m e n ts  fo r  a t t r it ion  is e x p e c te d  to  d e c re a se  n o t iceab ly  
a f te r  1 9 9 5 .  A t  th a t  t im e, m o s t  o f  the o c c u p a t io n a l  sa fe ty  and  health e m p lo y e e s  c u rren tly  4 5  y ears  
an d  o ld er  will have left th e  labor  fo rc e  becau se  o f  a t t r it ion .  A ssu m in g  th a t  m o s t  o f  th e  new hires 
in to  o c c u p a t io n a l  s a fe ty  an d  health p o s i t io n s  will be in the  2 5 —2 9  y e a r  o ld  c o h o r t ,  the p ro p o r t io n  
o f  o lder  o c c u p a t io n a l  s a fe ty  and  health e m p lo y e e s  in 1 9 9 5  (curren tly  in the  3 5 —4 5  y e a r  age  b ra ck ­
ets)  will be relatively  small c o m p a r e d  with the  ex is t in g  profile .  C o n seq u en t ly ,  few er  rep la cem en ts  
will be required  as th e y  retire. A gain , th is  su ggests  th a t  e d u ca t io n a l  in s t itu t io n s  sh o u ld  c lo se ly  
m o n i to r  th e  d e m a n d  fo r  new hires in o rd er  to  re sp on d  t o  f lu c tu a t io n s  a s so c ia te d  with changing  age 
d is t r ib u t io n s ,  a t t r it ion  and  m o b i l i ty  p a t te rn s ,  and  in d u st ry /g o v ern m en t  hiring criteria .
F. SUMMARY
T h is  c h a p te r  p resen ted  a p r im ary  p r o d u c t  o f  this s tu d y :  the  fo re c a s t  o f  annual  new hires o f  o c c u ­
p at io n a l  s a f e ty  and  health p ersonn el  b y  jo b  c lu s te r  and  basic  area. T w o  se t s  o f  a lte rn a t iv e  fu tu re  
a s su m p t io n s  were u sed :  th e  initial fo re c a s t  a s su m ed  the  s ta tu s  q u o  incidence  o f  d e m a n d  an d  the
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a cce le ra te d  grow th  fo re c a s t  a s su m e d  a higher n u m b ers  set  o f  incidence, based  on  d iscu ss io n s  with 
th e  T ech n ica l  A d v iso ry  C o m m it te e  and  federal o ff ic ia ls .
T h e  fo r e c a s t s  in d ica te  an  annual  d e m a n d  fo r  5 , 3 0 0  o c c u p a t io n a l  sa fe ty  and health-related personnel 
b e tw een  1 9 7 7 —1 9 8 0 ,  tap er in g  o f f  to  b e tw een  3 , 0 0 0  ( s ta tu s  q u o )  and  4 , 4 0 0  (acce lera ted)  an n ually  
th r o u g h o u t  the  decade .  T h e  d ec line  in annual  new hires is p r im arily  a fu n ct io n  o f  the  d im in ished  
n u m b e r  o f  re t irem en ts  and  a leveling o u t  o f  e m p lo y m e n t  grow th  f ro m  1 9 8 5  to  1 9 9 0 ,  a s  fo re c a s t  by 
th e  B u reau  o f  L a b o r  S ta t i s t ic s .  M o st  o f  the d em an d  is fo c u se d  on the  " in sp e c t s ,  interprets ,  investi­
gate s ,  an d  p la n s "  a n d  th e  " p e r f o r m s  te s t s  and  an a ly z e s  r e su l t s "  j o b  c lu s te rs  in the  sa fe ty  an d  general 
basic  areas.
T h e se  d e m a n d  fo re c a s t s  m u st  be  p laced  in perspect ive  b y  m atch ing  them  aga in st  ex is t in g  and  
an t ic ip a te d  su p p ly  th ro u g h o u t  the fo re c a s t  per iod .  T h e  n e x t  c h a p te r  (C h ap ter  III) a t t e m p t s  to  
d e sc r ib e  the  principal so u rc e s  o f  su p p ly  and  to  q u a n t i fy  the o u tp u t  o f  g rad u a te s  and  trainees.
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CHAPTER III
SUPPLY OF OCCUPATIONAL SAFETY AND HEALTH PERSONNEL
A. INTRODUCTION
T h e  p rev iou s  c h a p te r  c o n c lu d e d  with a p re sen ta t io n  o f  the  e s t im a te d  n u m b e r  o f  ann ual  new  hires 
n eed ed  to  fill th e  fu tu re  o c c u p a t io n a l  s a fe ty  an d  health  p ersonn el r ep la cem en t  and  grow th  require­
m ents .  T h e se  fo reca s ts ,  b a se d  u p o n  the  tw o  alternative  fu tu re  scen ar io s  (also  p re sen ted  in C h ap ter  
II), d e f in e  the  fu tu re  d e m a n d  fo r  o c c u p a t io n a l  s a fe ty  and  health-rela ted  p ersonn el scenarios .  
D em an d , how ever,  d e sc r ib e s  o n ly  half  o f  the m a rk e t  fo r  s a fe ty  and  health  p erson n el .  S u ch  in fo rm a­
t io n  m u s t  be  p la ce d  into p ro p e r  p ersp ect ive  by  ex am in in g  the  su p p ly  side o f  the m arket .  A  p rim ary  
p u rp o se  o f  this s tu d y  w a s  to  in form  ex is t in g  and  po ten t ia l  su p p l ie rs  o f  tra in ed  o c c u p a t io n a l  sa fe ty  
an d  health  personn e l,  to g e th e r  with  individuals  in terested  in the  sa fe ty  and health  f ie ld ,  a b o u t  the 
fu tu r e  d em a n d  fo r  o c c u p a t io n a l  safe ty- and health-related  w orkers .  T h is  c h a p te r  beg ins  w ith  a 
d e sc r ip t io n  o f  the  ex is t in g  so u rc e s  o f  su p p ly ,  and  go e s  on to  p resen t  a fo r e c a s t  o f  the  annual  n u m ­
b er  o f  o ccu p a t io n a l  s a fe ty  and health  tra in ed  w o rk e rs  w h o  will p ro b a b ly  en ter  the w o rk  fo rc e  to  
fill on e  o f  the jo b  s lo t s  fo r e c a s t  to  be d e m a n d e d  in C h a p te r  II. T h e  in fo rm at io n  p resen ted  will 
serve  as  a gu ide to  ed u c a t io n ,  governm en t,  and  in dustry  o f f ic ia l s  in their q u e s t  t o  p rov ide  and 
m ain ta in  an a d e q u a te ly  tra ined  o ccu p a t io n a l  s a fe ty  and  health w o rk  fo rc e  o f  su f f ic ie n t  size and 
skill  to  sa t i s fy  th e  d e m a n d  fo r  o c c u p a t io n a l  safe ty- and health-rela ted  personn el  th ro u gh  tim e.
B. SOURCES OF THE SUPPLY OF OCCUPATIONAL SAFETY AND HEALTH PERSONNEL
T h e  principa l su p p l ie rs  o f  t ra in ed  o c c u p a t io n a l  sa fe ty  and  health  personn el  (tra ined , a s  u sed  herein, 
re fers  to  bo th  in st itu tion a l  and  on-the-job-train ing ( O JT ) )  m a y  be gro u p ed  in to  fo u r  bro ad  c a te ­
gories:
•  e d u cat io n a l  in s t itu t io n s ;
•  in surance  carr iers  (e spec ia l ly  loss-prevention  and co n tro l  carriers) ;
•  g o v ern m en t  ( through  various  a c a d e m ie s  such a s  the  N ational  Mine Health and S a fe ty  
A c a d e m y  an d  th e  O S H A  T ra in in g  In st i tu te ) ;  and ,
•  in dustry  (via fo rm al  or  in form al O J T  p ro g ram s) .
T h e  d i f f icu lt ie s  in q u a n t i fy in g  the  nature  and  m ag n itu d e  o f  o c c u p a t io n a l  s a fe ty  an d  health  per­
sonnel p ro d u c e d  b y  each o f  th ese  so u rc e s  involve the sam e  c la ss i f ica t io n  p ro b le m s  (descr ibed  in 
C h ap te r  I) en co u n te re d  in survey ing  th e  d e m a n d  s ide  o f  th e  m arket.
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C. EDUCATIONAL INSTITUTIONS
A cc o rd in g  to  the  N IO SH  Division o f  Tra in ing  and  M a n p o w e r  D eve lopm en t,  th ere  are an e s t im ated  
8 0  b a cc a la u re a te  an d  g ra d u a te  sa fe ty  and health p ro g ram s  in th e  c o u n try  and  3 2  degree  or  ce r t i f i­
c a te  p ro g ra m s  at the a s so c ia te  degree  leve l .*  Each  o f  th e se  in st itu t ion s  w as  c o n ta c te d  and w as  re­
q u e s te d  t o  fu rn ish  th e  n u m b er  o f  o c c u p a t io n a l  s a fe ty  and health  g rad u a te s  p ro d u c e d  annually  since 
1 9 7 0 . * *  In a d d it io n ,  each in st itu tion  w as  req u ested  to  p ro je c t  th e  n u m b er  o f  g rad u a te s  a n t ic ip a te d  
in their  e x is t in g  o r  p ro p o se d  o c c u p a t io n a l  sa fe ty  and  health  d egree  p ro gram s fo r  the years  1 9 80 ,  
1 9 8 5 , and  1 9 9 0 .
R e sp o n se s  w ere  received f ro m  6 7  o f  th o se  e d u c a t io n a l  in s t itu t io n s  o f fe r in g  b a cca lau rea te  and 
g ra d u a te  d e g re e s  an d  f ro m  21 o f  the  a s so c ia te  d egree  in st itu tions .  These  d a ta  p rov ide  a fairly  
a c c u r a te  in d ica t ion  o f  the  n ature  an d  m a g n itu d e  o f  this so u r c e  o f  o ccu p a t io n a l  sa fe ty  and  health 
m a n p o w e r  su p p ly .  T h e  re sp o n se s  w ere  c la ss i f ied  a m o n g  th e  fo l lo w in g  categor ie s :
•  B a c c a la u r e a te /G r a d u a te  D egree  in O c c u p a t io n a l  S a fe ty .
•  B a c c a la u r e a te /G r a d u a te  D egree  in O c c u p a t io n a l  S a fe t y  and  Health (perhap s  an a lo g o u s  to  
th e  " g e n e r a l ”  basic  area).
•  B a c c a la u r e a te /G r a d u a te  D egree  in Industrial H ygiene.
•  B a c c a la u r e a te /G r a d u a te  D egree  in O c c u p at io n a l  M edic ine  or  Nursing.
•  A s so c ia te  D egree  in O ccu p a t io n a l  S a fe t y  and  Health.
T h e se  c a te g o r ie s  c o r re sp o n d  to  th o se  identif ied  in th e  N IO S H  c a ta lo g u e s *  (referred to  ab ove) .  C o m ­
p a r i so n s  b e tw een  th e  fo re c a s t  d e m a n d  fo r  o c c u p a t io n a l  s a fe ty  and  health jo b  roles (presen ted  in 
C h a p te r  II) and  the  su p p ly  d a ta  (presen ted  un der  the  ab o v e  ca tegor ies)  m ay  n o t  in terface  exac t ly .  
H ow ever,  such  c o m p a r i so n s  m ay  p rov id e  usefu l a p p r o x im a t io n s  th a t  co u ld  help to  de te rm in e  th o se  
ac t iv ity  a re a s  fo r  which t o o  few, or t o o  m an y ,  re la ted-degree  g ra d u a te s  are being p ro d u c e d .  In this 
w ay ,  p o ten t ia l  sh o r ta g e s  or  su rp lu se s  o f  o c c u p a t io n a l  s a fe ty  and health g rad u a te s  m ight be fo r e ­
sta l led .
T h e  h istor ica l  d a ta  c o n cern in g  th e  n u m b er  o f  d egrees  a w a rd e d  an n ual ly  fro m  the  51 percen t o f  all 
s c h o o l s  o f fe r in g  o c c u p a t io n a l  sa fe ty  and  health p ro g ra m s  which re sp o n d e d  to  the  q u e s t io n n a ire  are 
p re se n te d  on  T a b le s  2 5  th ro u gh  30 .
C e r t i f ic a te  p ro g ra m s  (n ot  p resen ted  on T a b le  2 5 )  a c c o u n t  fo r  an  add it iona l  103  aw ards  in 1 977 .  
T h e  to ta l  n u m b e r  o f  o c c u p a t io n a l  s a fe ty  and health p ro gram  gradu ates ,  f ro m  th e  6 7  s c h o o ls  re­
sp o n d in g  to  th e  survey ,  has  increased  f ro m  1 4 4  in 1 9 7 0  to  6 8 4  in 1 9 7 6 ,  or a 3 7 5  p ercen t  increase  in
* Undergraduate and Graduate Degree Programs in  O ccupationa l S afety and Health , 1977. National Institute for Occupational Safety 
and Health, Division of Training and Manpower Development, Washington, D.C., 1977; and,
Associate Degree Programs in  O ccupationa l Safe ty  and  Health , 1977. National Institute for Occupational Safety and Health, Divi­
sion of Training and Manpower Development, Washington, D.C., 1977.
" In i t ia l  contacts were made via a mail survey; each contact was followed by telephone to verify the information and minimize non­
responses. This followup effort was made by Mr. William Weis, Manpower Officer, N IOSH.
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6  years .  It is p rec ise ly  th is  rapid, and  in so m e  re sp ec ts  gov ern m en t-gen era ted ,  g row th  in the  su p p ly  
o f  o ccu p a t io n a l  s a fe ty  and  health  p ersonn el  th a t  p ro m p te d  N IO SH  t o  a u th o r iz e  an d  fu n d  th is  
n a t io n w id e  survey  an d  to  d ev e lo p  the  fo r e c a s t s  o f  d e m a n d  p resen ted  in th is  report.
T a b le  2 5 :  T o ta l  o c c u p a t io n a l  s a fe ty  and  health  d egree s  aw a rded  b y  re sp o n d in g  in s t i tu t io n s ,  1 9 7 7 .
P rogram  C lass i f ica t ion N u m b e r  o f  D egrees
O ccu p a t io n a l  S a fe ty 3 6 7
O c c u p a t io n a l  S a f e t y  an d  Health 173
Industrial  H ygiene 182
O ccu p a t io n a l  M ed ic in e /N u rs in g 2 6
A sso c ia te  D egree 2 0 8
T o ta l 9 5 6
T a b le  2 6 :  D eg ree s  aw a rd e d  an n u a l ly  in o c c u p a t io n a l  s a fe ty ,  1 9 7 0 - 1 9 7 6 .
D egree 1 9 7 0 1971 1 9 7 2 1 9 7 3 1 9 7 4 1 9 7 5 1 9 7 6
B .S . ,  B .A . 2 0  
M.A.
2 0 61 6 9 9 5 1 3 0 1 8 5
4
M.S. 3 0 6 3 3 5 51 61 7 5 1 6 8
Ph.D. 0 4 3 4 4 3 1
O th er 8 12 6 2 5 3 12
T  otal 5 8 9 9 1 0 5 126 1 6 5 211 3 7 0
T ab le  2 7 :  D eg ree s  a w a rd e d  a n n u a l ly  in o c c u p a t io n a l  s a fe ty  and  h ealth ,  1 9 7 0 —1 9 7 6 .
D egree 1 9 7 0 1971 1 9 7 2 1 9 7 3 1 9 7 4 1 9 7 5 1 9 7 6
B .S . 11 10 19
M.S. 3 2 2 1 1 1 5
Ph.D. 1 2 1
O ther
T o ta l 4 4 3 1 12 11 2 4
46
Table 28: Degrees awarded annually in industrial hygiene, 1970—1976.
D egree 1 9 7 0 1971 1 9 7 2 1 9 7 3 1 9 7 4 1 9 7 5 1 9 7 6
B .S . ,  B .A . 5 18 5 4 4 7 4 4 7 7 61
M.S. 4 7 2 4 56 8 0 5 9 7 8 8 0
Ph.D. 2 2 2 6 3 2 4 2 3 4 5 3 3 8
M.A. 0 1 1 6 3 6 4
O th er 6 5 16 15 14 14 12
T o ta l 8 0 7 4 1 5 9 1 9 0 154 2 2 8 1 9 5
T a b le  2 9 :  D egree s  aw a rd e d  an n u a l ly  in o c c u p a t io n a l  m ed ic in e  and  nursing, 1 9 7 0 —1 9 7 6 .




R e s id e n c y  2 2 3 6 6  7
M.P.H. 2 6 4
T o ta l  2 2 3 2 13 12 7
T a b le  3 0 :  A s so c ia te  d eg ree s  a w a rd e d  a n n u a l ly  in o c c u p a t io n a l  s a fe ty  and health . 1 9 7 0 - 1 9 7 6 .
D egree  1 9 7 0 1971 1 9 7 2 1 9 7 3 1 9 7 4 1 9 7 5 1 9 7 6
A .A . 4 4
A. A .S . 13 12
A .S . 3 36 7 2
C e rt i f ic a t io n 11 2 1 103
T o ta l 11 5 54 191
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T he re spon d in g  in s t itu t io n s '  e s t im a te s  o f  fu tu re  g rad u a te  p ro d u c t io n  are  p re sen ted  on T a b le s  3 2  
th ro u gh  3 7  an d  are  su m m a r iz e d  on  T a b le  31 b e lo w :
Table 31: Forecast of occupational safety- and health-related degrees for sampled 
institutions (1977, 1980, 1985, and 1990).
Program  C lass i f ica t ion 1 9 7 7 1 9 8 0 1 9 8 5 1 9 9 0
O ccu p a t io n a l  S a fe ty 3 6 7 5 4 0 7 0 9 7 7 6
O ccu p a t io n a l  S a fe t y  and Health 1 7 3 3 3 5 421 4 7 7
Industrial H ygiene 182 2 9 0 3 9 7 4 5 4
O ccu p a t io n a l  M edic ine 17 4 7 6 7 71
O c c u p a t io n a l  Nursing 9 3 8 5 9 6 3
A sso c ia te  D egrees 2 0 8 1 8 8 2 5 0 3 1 7
T o ta l 9 5 6 1 ,4 3 8 1 ,9 0 3 2 ,1 5 8
T h ese  fo re c a s t s  reflect  d ram at ic  c o n tin u in g  e x p a n s io n  o f  the  p ro d u c t io n  o f  o c c u p a t io n a l  safety- 
and health-related grad u a te s .  T h e  re sp o n d in g  e d u cat io n a l  in st itu t ion s  are a p p a re n t ly  gearing up to  
p ro d u c e  an add it ion a l  1 ,2 0 0  o c c u p a t io n a l  safe ty- and health-related  g ra d u a te s  per  year  b y  1 9 90 .  
T h is  m ean s  t h a t  annual aw a rded  o c c u p a t io n a l  s a fe ty  and  health d eg ree s  will have increased  126 
percen t  fro m  1 9 7 7  to  1 9 9 0 ;  sh o u ld  th o se  e s t im a te s  be reached , there  will have been  a staggering 
1 ,4 0 0  p e rc e n t  increase  b e tw een  1 9 7 0  and  1 9 9 0 .
Table 32: Anticipated annual degrees to be awarded in occupational safety (1977, 1980, 1985, 
and 1990).
Y ear B .A .,  B .S . M.S. Ph.D. Ed .D . T ota l
1 9 7 7 2 2 3 1 3 9 3 2 3 6 7
1 9 8 0 3 0 5 2 2 6 6 3 5 4 0
1 9 8 5 4 0 2 2 9 7 7 3 7 0 9
1 9 9 0 4 4 5 3 1 8 10 3 7 7 6
D. INSURANCE CARRIERS
T h e  m a jo r  loss  p reven tion  and  c o n tro l  carr iers  have long served as  a tra in ing so u rce  fo r  the n at ion 's  
s a fe ty  and health personnel.  Severa l  o f  th e  largest  carriers  m ain ta in  e x ten s iv e  tra in ing  fac i li t ie s  that ,  
w hen c o u p le d  with O J T  f ie ld  w ork ,  p rov ide  an e x c e l le n t  e d u c a t io n a l /ca re e r  lad der  fo r  e m p lo y e e s  
en ter ing  the o c c u p a t io n a l  s a fe ty  and  health  field. A lth o u gh  there  has n o t  been  an y  cen su s  o f  the 
n u m b er  o f  new hires e m p lo y e d  and  tra ined  an n u al ly  b y  these  carriers,  s o m e  in dustry  o f f ic ia l s  have 
e s t im ated  th a t  fu l ly  5 0  p ercen t  o f  all new  e n tra n ts  hired by the loss  p reven tion  carriers  are trained 
internally. A cc o rd in g  to  the  national su rvey  results,  loss  p revention  carriers  hired an e s t im a te d  5 3 0  
o c c u p a t io n a l  s a fe ty  and  health-re la ted  p ersonn el in 1 9 77 .  If the  ab ove  e s t im a te  o f  internal training
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Table 33: Anticipated annual degrees to be awarded in occupational safety and health programs.
Y e a r B.S . M.S. Ph.D. Tota l
1 9 7 7 8 3 8 4 6 173
1 9 8 0 191 1 3 0 14 3 3 5
1 9 8 5 2 3 0 1 7 4 17 421
1 9 9 0 2 4 5 2 1 0 2 2 4 7 7
T a b le  3 4 :  A n t ic ip a te d  an n ual  d eg ree s  t o  be aw a rd e d  in industrial  hygiene.
Y e a r B .S . M.S. Ph.D. Tota l
1 9 7 7 2 3 147 12 182
1 9 8 0 41 231 18 2 9 0
1 9 8 5 9 0 281 26 3 9 7
1 9 9 0 1 1 5 3 1 0 2 9 4 5 4
T a b le  3 5 :  A n t ic ip a te d  an n u al  d eg ree s  to  b e  a w a rd e d  in o ccu p a t io n a l  m edic ine .
Y e a r M.S. Dr. P.H. R esidency T ota l
1 9 7 7 0 4 13 17
1 9 8 0 1 6 4 0 47
1 9 8 5 3 9 5 5 6 7
1 9 9 0 5 12 5 4 71
T a b le  3 6 :  A n t ic ip a te d  an n ual  d egrees  t o  be  aw a rd e d  in o ccu p a t io n a l  nursing.
Y e ar M.S. Ph.D. M.P.H. Nursing T o ta l
1 9 7 7 0 0 2 7 9
1 9 8 0 7 0 3 2 8 3 8
1 9 8 5 19 2 8 3 0 5 9
1 9 9 0 2 0 3 8 3 2 6 3
T a b le  3 7 :  A n t ic ip a te d  an n u al  a s so c ia te  d eg ree s  t o  b e  a w a rd e d  in o c c u p a t io n a l  s a f e ty  a n d  health.
Y e a r A .A .S . A .S . C ert if icat ion T o ta l
1 9 7 7 2 0 1 0 3 8 5 2 0 8
1 9 8 0 5 4 9 0 6 8 2 1 2
1 9 8 5 4 5 9 5 8 0 2 5 0
1 9 9 0 5 5 1 2 0 107 3 1 7
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is accu ra te ,  th e  in suran ce  in dustry  hired roughly  2 6 5  e m p lo y e e s  w h o  did  not  have a pr ior  b a c k ­
g rou n d  in o c c u p a t io n a l  s a fe ty  and health activities.  T h e  s ta tu s  q u o  fo re c a s t  o f  new  hires by loss  
preven t ion  carr iers  is p re se n te d  on  T a b le  38 .
T ab le  3 8 :  S t a t u s  q u o  fo r e c a s t  o f  ann ual  new  hires b y  loss  p reven tion  carriers .
Basic  Area 1 9 7 7 1 9 8 0 1 9 8 5 1 9 9 0
S a fe ty 2 7 0 2 7 0 1 6 0 1 6 0
Industrial H ygiene 10 10 10 10
Fire  P ro tec t io n 5 0 5 0 3 0 3 0
G eneral 2 0 0 2 0 0 1 2 0 1 2 0
T o ta l 5 3 0 5 3 0 3 2 0 3 2 0
Source: Nationwide occupational safety and health m anpower survey, 1977.
M aking  the  a s su m e d  internal tra in ing  ad ju s tm e n t  o f  5 0  percent w o u ld  resu lt  in d im in ish in g  the 
f igu re s  on  T a b le  3 8  by  h a lf  and  w ould  indicate  th a t  on ly  the  rem ain ing new hires will require  e x ­
ternal o c c u p a t io n a l  sa fe ty  and  health tra in ing resources .
E. F E D E R A L  G O V E R N M E N T
T h e  federa l  go v e rn m e n t  su p p o r t s  tw o  residential  a c a d e m ie s  th a t  p ro v id e  sa fe ty  and  health tra in­
ing, p r in c ipa lly  t o  federal  e m p lo y e e s :
•  T h e  N ational  M ine H ealth and  S a fe ty  A c a d e m y ,  loca ted  in B eck ley ,  W est Virginia. T h is  
a c a d e m y  tra in s  all new  m ining  in sp ec to r s  and  has  been p ro d u c in g  b e tw een  2 0 0  and 2 5 0  
g ra d u a te s  per year.  O f f ic ia ls  a t  th e  A c a d e m y  are fo reca s t in g  th e  sa m e  level o f  p ro d u c t io n  
in to th e  fo re se e a b le  fu ture .
•  T h e  O S H A  T ra in in g  Institute ,  loca ted  in R o se m o n t ,  Illinois. T h e  Inst itu te  p ro v id e s  c o n ­
tinu ing  e d u c a t io n  c o u r se s  in a n u m b e r  o f  s a fe ty  and health-related a rea s  t o  federal  and 
s ta te  c o m p l ia n c e  o f f i c e r s  and  to  o th e r  federa l  e m p lo y e e s  on  a specia l  p ro g ra m  basis. M o st  
o f  the  tra in ing  fo c u s e s  on u pgrad in g  ex is t in g  skills  th a t  are re lated  to  th e  in spection  
activ it ie s  requ ired  o f  c o m p l ia n c e  o ff icers .  T h ere fo re ,  a l th ough  the Inst itu te  tra ined  1 ,2 2 6  
federa l  e m p lo y e e s  in 1 9 7 6 ,  v irtually  all th ese  tra in ees  en tered  with p r io r  b a c k g ro u n d s  in 
sa fe ty  and  health . Hence, the  Inst itu te  m u st  be view ed as  a prov ider  o f  con tin u in g  e d u c a ­
t ion  and n o t  a s  a so u rc e  o f  p r im ary  supp ly .
A lth o u gh  th ere  are  o th e r  o c c u p a t io n a l  sa fe ty  and health-related  training p ro g ra m s  (including  th o se  
prov ided  by N IO S H 's  Division o f  T ra in in g  and  M a n p o w er  D eve lop m en t)  in bo th  federal  and  s ta te  
gov ern m en t ,  th ey  p r inc ipa lly  p rov id e  c o n tin u in g  e d u ca t io n  t o  upgrade  or  e x p a n d  e x is t in g  skills  o f  
o c c u p a t io n a l  sa fe ty  an d  health  person n e l  th ro u g h o u t  th e  p u b lic  and  private  sectors .  T h e re fo re ,  on ly  
th o se  g ra d u a te s  in th e  N ational  M ine Health and  S a fe t y  A c a d e m y  sh ou ld  be in cluded  in the  p r im ary  
su p p ly  o f  s a fe ty  and health personnel.
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F. INDUSTRY
It is im p o ss ib le  to  as se ss  th e  n u m b e r  o f  fo rm a l  an d  in form al o c c u p a t io n a l  safe ty- and health-related  
tra in ing  p ro g ra m s  curren tly  being  carried  on  by private  f irm s, based  on ex ist ing  in fo rm atio n .  O b ­
v iously ,  b e fo r e  1 9 7 0 ,  in dustry  h ad  been  filling its d e m a n d e d  sa fe ty  and  health s lo t s  largely through  
u p grad in g  e x is t in g  e m p lo y e e s  with O JT .  S in c e  th a t  t im e ,  th ere  has  been a sh i f t  to w ard  greater  re­
l iance on e d u ca t io n a l  in s t itu t io n s  to  p rov ide  tra in ed  personn el fo r  in du stry 's  o c c u p a t io n a l  sa fe ty  
and  health  req u irem en ts .  T h is  p o in t  is well d o c u m e n te d  in th e  d a ta  p resented  on T a b le  2 6  th ro ugh  
3 0 .  T h is  tren d  sh ou ld  c o n t in u e ,  and  in fac t ,  the  fo r e c a s t  p ro d u c t io n  o f  g rad u a te s  (re f lec ted  on 
T a b le s  3 2  th ro u gh  3 7 )  in d ica te s  th a t  e d u cat io n a l  in st itu t ion s  are c o u n tin g  on it t o  con tin u e .  It 
a p p e a r s  th a t  re liance on internal o c c u p a t io n a l  sa fe ty  and  health training in th e  private  se c to r  is 
d im in ish in g  an d  will c o n t in u e  to  do  so. In th e  fu tu re ,  such O J T  ac t iv ity  will be relied on prim arily  
to  fill u n p lan n e d  g a p s  o r  t o  o v e rc o m e  short-run shortages .
G. A SUMMARY OF THE EXISTING AND FORECAST SUPPLY OF OCCUPATIONAL 
SAFETY AND HEALTH PERSONNEL
A  s u m m a r y  o f  th e  ex is t in g  and  fo r e c a s t  annual su p p ly  o f  o c c u p a t io n a l  safety- and health-related 
p erson n e l  is p re se n te d  on  T a b le  3 9 .
Table 39: Summary of the existing and forecast annual supply of occupational safety- and health- 
related personnel.
B asic  A rea 19 7 7 1 9 8 0 1 9 8 5 1 9 9 0
S a fe t y 7 3 0 9 0 0 1 ,0 2 0 1 ,0 8 0
R ad ia t io n In su ff ic ien t D ata
Industrial H ygiene 1 9 0 3 0 0 4 0 0 4 6 0
Fire  P ro tec t io n Insuff ic ien t D ata
G eneral 2 7 0 4 4 0 4 8 0 5 1 0
Physic ian 17 4 7 6 7 71
N urse 9 3 8 5 9 6 3
A sso c ia te  D egree  Level 2 1 0 1 9 0 2 5 0 3 2 0
T o ta l 1 ,4 2 6 1 ,9 1 5 2 ,2 7 6 2 ,5 0 4
N o te  th a t  in th e  a re a s  o f  rad ia t io n  and  fire  p ro te c t io n ,  d a ta  w ere  in su ff ic ien t  to  e s t im a te  th e  su p p ly .  
T h e  re su lts  o f  th is  su rvey  c a n n o t  ac c u ra te ly  p red ic t  an u n d er  su p p ly  o r  ov ersu pp ly  o f  o ccu p a t io n a l  
s a fe ty  and  health personn el  by  1 9 9 0 .  W hat can  be  said  a t  th is  t im e  is: 1) d em a n d  e x c e e d s  su p p ly  
f o r  s a fe ty  person n e l,  o c c u p a t io n a l  health nurses, o c c u p a t io n a l  health ph ysic ians  and o c c u p a t io n a l  
s a fe ty  an d  health genera lists ,  and  2) d e m a n d  e q u a ls  su p p ly  fo r  industrial hygienists .  With th is  in­
fo rm a t io n ,  we n o w  re c o m m e n d :
1. D e te rm in e  O S & H  a t t r it io n  rate s  and  c o m p u t e  d em a n d .
2. M o n ito r  su p p ly  f ro m  universit ie s  and go v e rn m e n t  tra in ing  p ro g ram s  an n u al ly  o r  bi- 
a n n u a l ly  and  publish  results.
3. M o d ify  tra in in g  p ro je c t  an d  E R C g ran t  p ro g ra m s  accord in g ly .
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C H A P T E R  IV 
O R G A N I Z A T I O N A L  C H A R A C T E R I S T I C S
A  co n c lu d in g  p r o d u c t  o f  th e  survey p rov id es  in fo rm atio n  con cern in g  the  o c c u p a t io n a l  s a fe ty  and 
health p ro g ram s  o f  th e  o rg a n iz a t io n s  and f irm s  surveyed .  In fo rm at ion  w as  co l le c te d  regarding 
several s a fe ty  an d  health  p ro g ra m  c o m p o n e n ts ,  including:
•  P art ic ip a t ion  o f  n o n o c c u p a t io n a l  sa fe ty  and health m a n a g e m e n t  in o c c u p a t io n a l  sa fe ty  
an d  health  training.
•  F re q u e n c y  o f  o c c u p a t io n a l  sa fe ty  and  health training.
•  S o u r c e s  o f  o c c u p a t io n a l  s a f e ty  and  health  services.
•  Presen ce  o f  s a fe ty  c o m m it te e s .
•  Im pa ct  o f  the  O c c u p a t io n a l  S a f e t y  and  H ealth A c t  on  hiring.
A  s u m m a r y  o f  th e  re sp o n se s  t o  th e  q u e s t io n s  con cern in g  these  c o m p o n e n ts ,  su m m a r iz e d  in T a b le s  
4 0 —4 5 ,  p ro v id e s  an in fo rm ativ e  p ro f i le  o f  s a fe ty  and  health  p ro gram  character ist ics .
A. INTRODUCTION
B. P A R T IC IP A T IO N  O F  N O N O C C U P A T I O N A L  S A F E T Y  A N D  H E A L T H  M A N A G E M E N T  
IN O C C U P A T I O N A L  S A F E T Y  A N D  H E A L T H  T R A I N I N G
All r e sp o n d e n ts  (e x c e p t  g o v ern m en t  agen c ie s  and  in surance  carriers)  w ere  a sk e d  th e  fo l low in g  
q u e s t io n :
•  D o  m a n a g e m e n t  p erson n e l  n o t  spec ia l iz ing  in s a fe ty  and  health ac t iv it ie s  receive any 
t ra in ing  in o c c u p a t io n a l  s a fe ty  and  health?
( ) Y e s  ( ) N o  ( ) D o n 't  K n o w
T h e  p ercen tage  d is tr ib u t io n  o f  the  re sp o n se s  to  th is  q u es t io n  are p resen ted  on T a b le  4 0 .  N o te  th a t  
a lm o s t  tw o -th irds  o f  all th e  re sp o n d e n ts  in dicated  such tra in ing p ro g ra m s  fo r  n o n o c c u p a t io n a l  
s a fe ty  and  health m a n a g e m e n t  p ersonn el.  F u r th erm o re ,  th ere  is little d ivergence  betw een  S IC 's  in 
th e  a f f irm ativ e  resp on ses ,  in dicat ing  th at  th is  p rac t ice  is fa ir ly  prevalent th ro u g h o u t  all industries. 
H owever, n o n o c c u p a t io n a l  sa fe ty  and  health m a n a g e m e n t  training is s o m e w h a t  m o re  w idesp read  in 
larger f i rm s  an d  organ iza t ion s .
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Table 40: Percentage of firms providing occupational safety- and health-related training to non­
occupational safety and health management.
In d ustry
E m p lo y m e n t  S iz e
1 0 0  t o  4 9 9 5 0 0  and A b o v e T ota l
Mining 6 7 .9 % 8 0 .0 % 6 9 .6 %
C o n stru c t io n 67.1 8 1 .8 6 7 .8
M a n u fac tu r in g 6 1 .7 7 8 .9 6 4 .5
T r a n sp o r ta t io n
C o m m u n ic a t io n , 6 4 .6 8 5 .6 6 8 .0
a n d  U tilit ies
T r a d e s  an d  Serv ices — 6 1 .7 6 1 .7
T o ta l 6 2 .6 % 7 2 .9 % 6 5 .0 %
Source: Nationw ide occupational safety and health m anpower survey, 1977.
C. F R E Q U E N C Y  O F  O C C U P A T I O N A L  S A F E T Y  A N D  H E A L T H  T R A I N I N G
A  se c o n d  tra in ing-re lated  re sp o n se  d e a l t  with the  f r e q u e n c y  o f  o ccu p a t io n a l  sa fe ty  and health 
training. S p e c i f ic a l ly ,  o rg a n iz a t io n s  w ere  a sk ed :
•  H ow  fre q u e n t ly  is s a fe ty  an d  health  tra in ing  p rov id ed  t o  w o rk ers?  C heck  all th a t  m o s t  
c lo se ly  app ly .
( ) O r ien ta t io n  o r  In tro d u c to ry  T ra in in g  ( ) Q uarterly
( ) W eekly ( ) Y ear ly
( ) M o n th ly  ( ) N o  T rain ing
T h e  d is t r ib u t io n  r e sp o n se s  t o  th e  q u e s t io n  a re  p re se n te d  in T a b le  4 1 .
T a b le  41: F r e q u e n c y  o f  o c c u p a t io n a l  sa fe ty -  an d  health-re la ted  training b y  industry .
P ercen t  o f  F ir m s  O ffer in g  Train ing
In d ustry O r ien ta tio n W eekly M o n th ly Q uarter ly Y ear ly N one
Mining 5 6 .5 % 2 2 .2 % 4 1 .5 % 17.1% 2 4 .2 % 6 .1%
C o n stru c t io n 3 8 .9 4 4 .6 2 6 .8 13 .8 14 .5 8.1
M a n u fac tu r in g 5 9 .7 8 .8 3 5 . 0 12 .3 11 .9 13 .0
T r a n sp o r ta t io n
C o m m u n ic a t io n 4 9 .7 19 .2 4 4 .7 15 .6 1 5 .9 9 .8
and  U ti li t ies
T r a d e s  an d  Serv ices 6 3 .6 4 .5 2 8 .6 18 .6 15 .7 14.1
T o ta l 5 7 .3 % 12 .6% 3 5 .0 % 13.4% 13.9% 12.2%
Source: Nationw ide occupational safety and health m anpower survey, 1977.
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C o m p a r in g  the in dustry  respon ses ,  several in teresting p a t te rn s  o f  train ing em erge. F o r  e x a m p le ,  
th o se  o rg a n iz a t io n s  p ro v id in g  relatively less o r ien ta t ion  usually  c o m p e n sa te  b y  p rov id in g  m ore  
ex ten s iv e  w eek ly  or  m o n th ly  o c c u p a t io n a l  s a fe ty  and health training sess ions.  H ow ever,  it  is s o m e ­
w h at  d is tu rb in g  to  f in d  th a t  ov er  12 p ercen t  o f  th o se  f i rm s c o n ta c te d  p rov id ed  no o ccu p a t io n a l  
sa fe ty  and  health  training.
¡r
D. SOURCES OF OCCUPATIONAL SAFETY AND HEALTH SERVICES
T o  asse ss  the  u se  o f  v a r io u s  gov ern m en t ,  private, and  p ro fe ss ion a l  o rg a n iz a t io n s  as o ccu p a t io n a l  
sa fe ty  and  health re sources ,  re sp o n d e n ts  w ere  a sk ed  to  iden t ify  the  so u rc e s  o f  their  o c c u p a t io n a l  
sa fe ty -  an d  health-rela ted  services:
•  F ro m  w hich o f  th e  fo l lo w in g  ty p e s  o f  o rg a n iz a t io n s  d o e s  th is  o rga n iz a t io n  use o c c u p a ­
tional  safety- a n d  health-rela ted  services  ( in spec tio n ,  training, advice ,  m edica l  services)?
( ) Insurance Carriers (
( ) G o v e rn m e n t  A g en c ie s  (
( ) M edical Personnel o r  Clinics (
( ) P aren t C o m p a n y  or D ivision o f  Y o u r  (
O rgan iza t ion  (
Private C o n su lta n ts  
T r a d e  O rgan iz a t io n s  
P ro fess io n al  S o c ie t ie s  
N ational  o r  S t a te  S a fe ty  C ouncils  
N o n e  o f  th e  ab o v e
T a b le  4 2  in d icate s  the  p e rc e n tag e  o f  re sp o n d en ts ,  by  industry ,  using th ese  resources .  O n ce  again, 
all industries  genera lly  re sp o n d e d  a lo n g  the  sam e  lines. T h e  re sou rce  m o s t  u sed  by all industrial 
s e c to r s  is th a t  o f  in surance  carrier,  w hich prov ided  services to  7 8 .4  p e rc e n t  o f  th e  firm s. S a fe ty  
cou n c i ls ,  p a re n t  c o m p a n ie s  or  d iv is ions within an organ ization ,  and g o v ern m en t  agen c ie s  w ere  used  
by  roughly  4 0  p ercen t  o f  th e  firm s. M edical personn el or  c lin ics prov ided  services  to  2 5  p e rc e n t  o f  
th e  re sp o n d en ts :  t ra d e  o rga n iz a t io n s ,  p ro fe ss io n a l  societies ,  and  private  c o n su l t a n t s  w ere  involved 
with 2 0  p e rc e n t  o r  less o f  th e  sa m p le d  organ izations.
Table 42: Sources of occupational safety- and health-related services
S o u rc e M ining
C o n ­
stru c t ion
M an u ­
fac tu r in g
T ran sp or .
C o m m u n .
U tilit ies
T r a d e s
Serv ices T o ta l
Insurance Carrier 6 9 .7 % 8 4 .5 % 8 0 .8 % 6 4 .7 % 7 2 .1 % 7 8 .4 %
G o v e rn m e n t  A gen c ies 4 1 . 4 3 1 .7 3 2 .0 3 1 .3 4 9 . 4 3 3 .6
Medical Personnel 2 6 .2 1 1 .8 2 7 .5 2 1 .0 2 8 .6 2 5 .7
Parent C o m p a n y 4 9 . 5 1 7 .5 42 .1 4 1 . 5 1 8 .2 3 8 .2
Private C o n su lta n ts 14.1 8 .6 1 4 .8 9 .0 15 .2 13.7
T r a d e  O rgan iza tion 2 6 .2 4 4 .6 1 8 .6 24.1 1 3 .0 2 0 .8
P ro fess ional  So c ie t ie s 2 6 .2 1 7 .2 16 .6 1 6 .2 2 6 .8 17 .7
S a fe ty  C ou n c i ls 3 8 .2 3 5 .2 4 1 .4 5 4 .2 5 0 .2 4 3 .0
O ther 2 .8 4 .3 5 .0 4 .5 4 .3 4 .3
Source: Nationw ide occupational safety and health m anpower survey, 1977.
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E. PRESENCE OF A SAFETY COMMITTEE
A n o th e r  in d ica t io n  o f  the  breadth  o f  o c c u p a t io n a l  sa fe ty  and health  activit ies  within a f irm  is the 
p re sen ce  o r  a b se n c e  o f  a s a fe ty  c o m m it te e ;  th ere fo re ,  the  fo l lo w in g  q uest io n  w as  p o se d  t o  all 
re sp o n d e n ts :
•  Is th ere  a sa fe ty  c o m m i t t e e  in th is  o rg a n iz a t io n ?
( ) Y e s  ( ) N o ( ) D o n 't  K n o w
T h e  re sp o n se s  (T a b le  4 3 )  in d icate  th a t  a vast  m a jo r i ty  (82%) o f  o rga n iz a t io n s  do  have sa fe ty  c o m ­
m ittees .  O n ly  in th e  c o n s t r u c t io n  in dustry  d o e s  the  f igure  fall be low  6 0  percent. T h is  is p ro b a b ly  
d u e  to  th e  f lu id  w o rk  site  and  union  hall hiring p rac t ice s  th at  m it igate  the ch an ces  o f  estab lish ing  
a s ta b le  s a fe ty  c o m m it te e  fo r  c o n s t r u c t io n  firms. Overall, on ly  18  p ercen t  o f  th e  sam p led  f i rm s  did 
n o t  have a s a fe ty  c o m m it te e .  A s  e x p e c te d ,  the  in c id en ce  o f  a sa fe ty  c o m m it te e  w as  higher in larger 
f i rm s  (with th e  so m e w h a t  p erp lex in g  e x c e p t io n  o f  m ining).
Table 43: Presence of a safety committee.
Industry
E m p lo y m e n t  S ize
1 0 0 - 4 9 9 5 0 0  and  A b o v e T o ta l
Mining 7 1 .4 % 6 0 .0 % 6 9 .7 %
C o n stru c t io n 5 2 .6 6 3 .6 5 3 .2
M a n u fac tu r in g 8 4 .4 9 3 .5 8 6 .2
T r a n s p o r ta t io n ,
C o m m u n ic a t io n , 7 2 .6 8 5 .6 7 4 .7
and  U tilit ies
T r a d e s  and  Serv ices — 8 4 .4 8 4 .4
T o ta l 80 .1 8 8 .5 8 2 .0
F. IMPACT OF THE OCCUPATIONAL SAFETY AND HEALTH ACT ON HIRING
Integral to  fo re c a s t in g  the  fu tu re  level o f  o c c u p a t io n a l  sa fe ty  and health e m p lo y m e n t  is an asse ss­
m e n t  o f  the  m o t iv a t io n  o r  ra t ion a le  th a t  U .S .  in dustry  has  fo r  hiring o ccu p a t io n a l  sa fe ty  and 
health  e m p lo y e e s .  P assage  o f  the O c c u p a t io n a l  S a fe t y  and  H ealth A c t  provided  a p otent ia l  s t im u lu s  
f o r  f i rm s  to  hire ad d it io n a l  o c c u p a t io n a l  s a fe ty  and  health  personn el.  T o  te s t  this h y p o th es is ,  the 
fo l lo w in g  q u e s t io n  w as  p o sed :
•  Have the  re q u ire m e n ts  o f  the  O c c u p a t io n a l  S a fe t y  and  Health A c t  resu lted  in this  o rgan i­
z a t io n  hiring o r  c o n tr a c t in g  with ad d it io n a l  o c c u p a t io n a l  sa fe ty  and health p erson n e l?
( ) Y es  ( ) N o ( ) D o n 't  K n o w
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T ab le  4 4  d isp lay s  the  resp on ses .  It a p p e a r s  th a t  a large m a jo r i ty  o f  e m p lo y e r s  (e x c e p t  in mining, 
w hich is ac tu a l ly  covered  b y  M SH A ) view O S H A  as  having no s ign if ican t  im p a c t  on their  d em a n d  
fo r  o c c u p a t io n a l  s a fe ty  and  health  p erso n n e l ;  on ly  2 3 .2  p ercen t  o f  the  f irm s in dicated  t h a t  O S H A  
w as  in so m e  w ay  re sp o n s ib le  fo r  their o rga n iz a t io n  hiring ad d it ion a l  o c c u p a t io n a l  s a fe ty  a n d  health 
e m p lo y e e s .  It is in teresting t o  n o te  th e  relative c o n s i s te n c y  in a t t i tu d e  a m o n g  the  v a r io u s  in dustr ies  
t o w a r d s  th e  perce ived  im p a c t  o f  O S H A  req u irem en ts  on hiring and co n trac t in g  with add it iona l  
o c c u p a t io n a l  s a fe ty  an d  health personnel.  A lso  n o te  that ,  w ith o u t  e x c e p t io n ,  larger f irm s  have a 
higher n u m b er  o f  a f f i rm a t iv e  re sp o n se s  to  th is  q u e s t io n  th an  d o  the  sm aller  organ iza tion s .
Table 44: Percent of firms indicating that OSHA impacted on their occupational safety and health 
hiring level.
Industry 1 0 0 - 4 9 9 5 0 0  an d  A b o v e T o ta l
Mining 3 5 .7 % 53 .3 % 3 8 .3 %
C o n stru c t io n 2 3 .9 3 6 .4 2 4 . 5
M an ufac turin g 2 0 .5 3 8 .5 2 3 .5
T r a n sp o r ta t io n
C o m m u n ic a t io n 1 3 .4 3 6 .0 17.1
an d  Utilities
T r a d e s  and  Serv ices — 2 3 .9 2 3 .9
T o ta l 2 0 .4 % 32 .9 % 2 3 .2 %
G. OCCUPATIONAL SAFETY AND HEALTH INSPECTION ACTIVITY
A  final q u est io n  perta in in g  t o  the o c c u p a t io n a l  s a fe ty  and health ch arac te r is t ic s  o f  the  sam ple  
f irm s  regarded  the  p re sen ce  o f  o c c u p a t io n a l  safe ty- and  health-related  s ta t e  o r  federal in spection  
act iv ity :
•  In the  last year, h as  th is  o rg a n iz a t io n  been  in spec ted  b y  a s ta te  or  federa l  o ccu p a t io n a l  
sa fe ty  an d  health  a g e n c y ?
( ) Y e s  ( ) N o  ( ) D o n 't  K n o w
T h e  d is tr ib u t io n  o f  re sp o n se s  t o  th is  q u e s t io n  (T ab le  4 5 )  fo l lo w s  c lo se ly  the  em p h a s is  in recent 
O S H A  in spection  activ ity .  A lm o s t  7 5  p ercen t  o f  the  c o n s t r u c t io n  f irm s  in d icated  th ey  had  been 
in sp ec ted ;  less than  3 6  p e rc e n t  o f  th e  t ra d e s  and  services o rg a n iz a t io n s  an sw ered  y e s  to  th is  q u es­
tion .  Larger and  sm aller  f i rm s in dicated  v irtually  th e  sam e  n u m b er  o f  o c c u p a t io n a l  safe ty- and  
health-rela ted  in spection .
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Table 45: Percent of firms indicating they had been inspected during the last year.
In dustry
Firm  S iz e  
1 0 0 - 4 9 9 5 0 0  a n d  A b ov e T o ta l
M ining 5 0 .0 6 6 .7 5 2 .5
C o n s t ru c t io n 7 2 .9 9 3 .9 7 4 .0
M a n u fac tu r in g 5 6 .6 6 6 .9 5 8 .3
T r a n sp o r ta t io n ,
C o m m u n ic a t io n , 4 5 .9 63 .1 4 8 .7
an d  U ti li t ie s
T r a d e s  an d  Serv ices . . . 3 6 .0 3 6 .0
T o ta l 5 6 .8 5 5 .3 5 6 .5
H. S U M M A R Y  A N D  C O N C L U S I O N S
In su m m a ry ,  m o s t  f i rm s  and  o rg a n iz a t io n s  have fa ir ly  fo rm al iz ed  occu p a t io n a l  and  health-related 
tra in in g  p ro gram s .  A lth o u g h  th e  q u a l i ty  o f  th ese  e f fo r t s  w ere  n o t  a fo c u s  o f  this  s tu d y ,  th e  m ere  
p re sen ce  o f  s ch ed u led  t ra in in g /sa fe ty  c o m m it te e s  and  the  e m p h a s is  on  training m a n a g e m e n t  indi­
c a te s  s ig n if ica n t  c o m m i t m e n t  t o  a t  least  a t t e m p t in g  to  in co rp o ra te  an a d e q u a te  s a fe ty  and  health 
p ro gram . In ad d it io n ,  the  stro n g  re liance on in surance  carr iers  and  sa fe ty  co u n c i ls  fu r th er  lends 
e m p h a s i s  t o  th a t  c o m m itm e n t .  C learly  f irm s are indicating , in their  re sp o n se  t o  th e  im p a c t  o f  the 
O c c u p a t io n a l  S a fe t y  and  H ealth A c t ,  t h a t  th ey  are c o m m it te d  t o  provid ing a sa fe  and  healthfu l 
w o rk  p la ce  regard less  o f  the  p ressu res  o f  s ta te  and  federa l  gov ern m en t.  It is hard to  b e l iev e ,h o w ­
ever, t h a t  w ith o u t  the  cu rre n t  in cidence  o f  in spec t ion  (over  half  being in spected  within  the last 
y ear )  r e c e n t  im p ro v e m e n ts  in sa fe ty  and health  p ro g ra m s  w o u ld  have occurred .
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EXHIBIT 1. TECHNICAL ADVISORY COMMITTEE MEMBERS
A lfre d  C. B lack m an
U .S. D e p a r tm e n t  o f  Health, E d u c a t io n ,  and  Welfare 
Public  H ealth Serv ice  
C en te r  f o r  D isease  C on tro l
N atio n a l  In st itu te  fo r  O c c u p a t io n a l  S a f e t y  an d  Health
O ff ic e  o f  E x tra m u ra l  C o o rd in a t io n  an d  S p e c ia l  P ro jects
5 6 0 0  F ish ers  L an e
Park B uild ing , R o o m  3 —4 0
R ockvil le ,  M ary land  2 0 8 5 2
J o s e p h i n e  C ipo lla ,  R.N.
D ire c to r  o f  N ursing
N ew  Y o rk  T e le p h o n e ,  M edical D e p a r tm e n t  
1 0 9 5  A v e n u e  o f  th e  A m e r ic a s  
N ew  Y o r k ,  N ew  Y o rk  1 0 0 3 6
W ayne C hristensen , M anaging D irector  
A m erican  S o c ie ty  o f  Engineers  
8 5 0  B ru sse  H ighw ay 
Park R idge ,  I l l in o i s 6 0 0 6 8
Earl D. H eath , Ph.D .,  D irector
O f f ic e  o f  T ra in ing  and  E d u ca t io n
U .S .  D e p a r tm e n t  o f  L ab o r
O c c u p a t io n a l  S a fe ty  and  H ealth  A d m in is t ra t io n
R ich ard  K o n zen ,  Ph.D.
A m er ican  Industrial  H ygiene  A sso c ia t io n  
M a n p o w e r  C o m m it te e  
T e x a s  A  & M
T e a g u e  Build ing , R o o m  2 2 0  
C ollege  S ta t io n ,  T e x a s  7 7 8 0 4
R o b e r t  D. M ahon
Chief,  P ro tec t iv e  E q u ip m e n t  S e c t io n  
C on tro l  T e ch n o lo g y  R esearch  Branch  
Division o f  Physical  S c ie n c e s  and  Engineering 
U .S. D e p a r tm e n t  o f  Health, E d u c a t io n ,  and  Welfare 
Public  H ealth Serv ice  
C en ter  fo r  D isease  Con tro l
N ational  Inst itu te  fo r  O c c u p a t io n a l  S a fe t y  and  Health 
R o b e r t  A. T a f t  L a b o ra to r ie s  
4 6 7 6  C o lu m b ia  Parkw ay  
C incinnati,  O h io  4 5 2 2 6
Harry Part low
Principal S a fe t y  S p e c ia l i s t
M o n san to  C o m p a n y
8 0 0  N orth  L indbergh  B o u lev ard
St .  Louis,  M issouri 6 3 1 6 6
New  U .S .  D e p a r tm e n t  o f  L a b o r  Build ing  
R o o m  N o . N—3 6 6 9  
2 0 0  C o n s t i tu t io n  A venue, N.W. 
W ashington, D.C. 2 0 2 1 0
M arcus M. K ey ,  M.D.
P ro fe sso r  o f  Public  Health 
U niversity  o f  T e x a s  
S c h o o l  o f  Public  Health 
P.O. B o x  2 0 1 8 6  
H ou ston ,  T e x a s  7 7 0 2 5
H erbert  W alworth 
1 6 2 8  L a B o n it a  C o u rt  
L ak e  M arcos,  C alifo rn ia
Marilyn P ow ers
U .S .  D e p a r tm e n t  o f  L a b o r
N ew  D e p a r tm e n t  o f  L a b o r  B u ild ing
R o o m  N 3 6 5 1
2 0 0  C o n s t i tu t io n  A ven u e
W ashington, D.C. 2 0 2 1 0
Ralph  V ernon, Ph.D.
A m e r ican  Industrial H yg iene  A sso c ia t io n  
M a n p o w er  C o m m it te e  
T e x a s  A  & M
T e a g u e  Build ing,  R o o m  2 2 0  
C ollege  S ta t io n ,  T e x a s  7 7 8 0 4
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